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POLICY NOTIFICATION. STATEMENT 



It isythe policy of the Indiana Department of Public Instruction 
not to discriminate on the basis of race, color, religion, sex, 
national origin , age or. handicap , in its educational programs or 
employment policies as required by the Indiana Civil Rights Act 
(I.C. 1971, 2291)', Public Law 218 (I.C. .1971' Title 20), Titles 
VI and VII (Civil Rights Act 19640 ,„ the Equal Pay Act of 1973,, 
Title J.X (1972 Education Amendments )v and Section 504 (Rehabili 
tation Act of -1973). 7 
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Inquiries regarding compliance with Title. IX and Section 504 may. 
be directed to Joyce Stout, personnel director, Indiana Department 
of Pubrlic Instruction, 229 State House, -Indianapolis, IN 46204, ' 
317/927-0336, or to "the Director of the Office for Civil Rights, 
Depar -nt oi Education, Washington, D.C. ---.HAROLD H. NEGLEY , 
^ERINTVENDENT 0 r PUF ' ff £N STRUCT ION . 



-3 




0 

ERIC 



ENERGY AND. ECONOMICS 



v unit ii .. 

LESSONS AND ACTIVITIES FOR- THE RIDDLE GRADES 



■ * . O. 




Y 



' j 



■MSI, 



Division of Energy Policy 
Indiama Department of Commerce 
Lt. Governor John Mutz, Director 



Division of Curriculum 
Indiana Department 1 of Education 
Har-old H. Negley, Superintendent 



- May 1984 



4/ 



A CRN OWLE DGlffiN'fS • 



The Energy Education Curriculum Pro ject was' coordinated by '£l>e ; 
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'here'in are those of the authors and do, not necessarily reflect 
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INTRODUCTION 



Energy education is the attempt to resolve the conflict 
between our present life styl% and dhe epgrgy costs in both 
dollars, «and resources 'to prod uce • a nd g^intaih .that life s ty 



Working \khowledge- of basic economics concepts caa assist in 
developing* the necessary understanding ,and decision-making skills 
inherent in dealing with the changirfg energy sitvat ions * iT 

These lessons have been designed to help students iri^becoming * 
more aware o<f the energy choices that they imJst make in the present 

•• < • • : y 

and for the futute*. The costs of maintaining s a specific standard ./ 

- ... m . . ^ • "/ 

'of living and a* thriving national economy can be controlled with / 
wise energy choices and, decisions, The^pciergy and economic co^-, 

•cepts contained iM^K^ can help students in making 

those choices . 



/table of contents 
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* -\ ■ . ■ ■ 
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Lesson 5: . * • What Do You Give Up to' Produce Energy? 
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; % ■ 
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Lesson 10: Internal. and External Costs 

Lesson 11: . Responding to Changes in Price 

Lesson 12: Pf»ice Ceilings 

Free and Inexpensive Resources in Energy Economics. 

Glossary V 



■ • • ► v. 

4 LESSON 1: QUESTIONS ABOUT ENERGY.. CONSUMPTION 

* - " '*'■... * * 

CONCEPT : Consumption 
.. RECOMMENDED USE ; Middle- school , . 

> TIME REQUIRED ; 1-2 class periods " 

r , ^ •* V ' ^. 

MATERIALS REQUIRED : : T/ansperency : ff U. S . Energy Consumption Per 
" : *~ " : ^Capita, 1950-1982" 

. Transparency-: "Breakdown bf U.S. Energy 
Consumption 11 . S. . 

filackline masters are provided. " * 

ECONOMICS IN THIS- LESSON : ' 

Satisfying people's wants for goods (products) and services 
: is the^main purpose of economic activity. The process of satis- 
fying wants is called consumption . People consume (uaey goods 
and services to satisfy their economic wants. > H *. : 

RATIUUALE ; / , ' , ' 

As background for understanding the current energy sit.u^tipn 
it. is important for studerits to understand -that energy- is a pro- 
» duct that people cdnsume to mee't certain needs . % « In this lesson 
two bq^ic questions abopt. energy consumption^ in this country are** 
considered. ^ t % ' * 4 

INSTRUCTIONAL OBJECTIVES: * J ' 

* i. ■ 

On completion of'*£his lesson, ^learners will „be .'able^to : 

1. • r racTai i I some basic facts about- energy conlralnp'tiorv in 
'. ;^he U.S. 
•2. identify major energy use's in the U.S. 



SUGGESTED TEACHING PROCEDURE 




'^6,000 



A. Begin the lessen by putting the number^ f %06 , 000 

BTU's"on the chalkboard/ Have students spend-a few 
minutes ^i^ssing what this figure represents;. 

B* /Then ask "Would' it help if I told you this figure* is 
■ equivalent to 2448 gallons of gasoline? 11 ' Allow for 
some more guessing; 
... ■ ' , 

,C. If they haven't already guessed tell students that the 
number represents the approximate amount" o£ energy con- 
sumed by evety man, woman an^ child in the' U.S. (Actu ; 
ally the figure is for 1982). To make the per ^capita, 
energy consumption figure more meaningful, to sttidents, 
have -them calculate how t long 2448 gallons of gasoline 
would Iceep a car running-, assuming it used .20 gallons 
a week. 

- - ' . 10 



Proiect the 'transparency "Energy Consumption Per 
Capita, 1950-19"82.V' Have* students determine .what 
the graph is about by « % 

' • • ■ . f m 

1. ' inspecting the graph title 

2. .checking the graph source , and- 

3. examining the information on the graph. • ■. . 

The.y^should respond something like: It is a line •_• 
graph/based on ? inf ormation- from the U.9v Energy 
Information Administration, about energy consump-^ 
tion- in the U.S. The information is -for . 1960-198Z 
and is' given per capita. Energy information is 
aiven in millions- of BTU's. per capita. 

-Then ask students to discover the trend in energy , . 
consumption that is -shown on -the graph. Has - con- _ 
sumptibn per. capita increased between 1950 and 19827 
Was it a slow, steady increases or did it increase by . 
lumps? - The students should respond that consumption 
per capita did increase during the period 1950-19/9..- 
A big j*ump occurred between 1965 and 1970. Since 
1979 consumption per capita^ has decreased. 

- v • V . . 

Say that the class has seen how much energy is used 
or consumed' in the United States in a year . . Then- 
say something like "Now let's brainstorm about how . , 
energy is used in this country. Name as many dif- 
ferent uses for. energy as you can." 

• Write the Rules for Brainstorming on the b'lackrboard. 

'• ,£e sure students are-' .aware of rules before bra ins tbrm,- 
. ing begins. _ • . 

Rules for Brainstorming ' | • 

•1*. tin 1 brainstorming, every idea, however crazy it may 
^ound/is welcome. . • T 

2 No one should criticize anyone s "ideas! In other 
vprHs;'no comments, no laughter, no 'funny looks. 

3 The goal of brainstorming is for the group to 
produce as. many' -ideas as possible. • Original,^ ^ 

,«' 4 ' zany idea? are welcome . ■ ' t 

4^' VHitchhikiing" is- desirables That is,, if a good 
Iff-idea comafTpy, pick it up knd add to. it. 

• Lists 'gtud-eHt-rQjspjD^ses on chalkboard.. Do not edit 
respptfsVs*.' GSet a ,time limit, probably not mote than 
20 minutes A" * ' . . ■ / . 

Have the cl a ss^ categorize energy uses by type. (They 
might categorize us»4% into' transportation , household 
use", industrial-us'ei- etc. Let students decide on ' 
their own categbrieSi) 



J- To- end- the lesson . say something 'like "IfVall thfev energy 
.{v ••uses .you: thought -of "'.were; grouped into four major < * 

\ . categories "transportation,, residential, industrial, 
'and commercial -r- which category would* use /the most 
energy? Which wcoild use: the least? Record student 
'responses^ry ,.the chalkboard. Then project the trans- 
parency: "Breakdown of U.S. Energy Consumption." 
> ' Who. was right? 



NOTE: While the data on the transparency is from 1968, 
* r . '■• ' / the percentages in the four categories apply with 

.little change today. x 

SUGGESTED EVALUATION STRATEGY: - ' *\ S 

' ' — : ~ r ^ ... 

'1. Develop a set of true/fal^se questions dealing with energy 
consumption per capita, trends in consumption, and uses of. 
energy. ? Use information iji the lesson to generate these 
-questions .: x ;■ • . ■ 



2. Have students list. several uses for energy. HaVe them, 
identify which are transportation, residential, .commerr 
cial and indus.tr i^l uses... ■ ; " / -...'« 

■ SPIN - O FF . .\ ' . • \. m { ' 

;■ i ' ; • • ^ ' 

Invite representatives from one or more major 'energy us-^rs 
tcfplass. In each case, have them detail hqw energy' is used i-n 
'their sector (e.g., "home use' 1 - space heating, air conditioning, 
water heating, ^refrigeration, etc.). Ther/ have each v repres.enta- 
fcive 'discuss what measures , are being taken to reduce 'waste in 
*His or her particular sector. , . , 



TRANSPARENCY MASTER 



U.S. ENERGY CONSUMPTION PER CAPITA j 1950 to 1982 
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Source s U. § . Energy Information Administration, 
.v* Information for 1981 and 1982 a.re estimates . 



TRANSPARENCY MASTER 



BREAKDOWN OF U.S. ENERGY CONSUMPTION, 1968 



Commercial 
14.4% 



Residential - 
19.2% * 

& ■ 



Transportation 
25.2% 



Industrial 
41.2% 



Sour ce : Pattern s of Energy Con s umpt i on in the United States, Office 
of Science and Technology, Executive Office oF the Presi- 
dent, Washington, D.C., 1'972 
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LESSON 2; OUR CURRENT ENERGY SOURCES 



CONCEPT : Productive resources /natural resources 

.RECOMMENDED U SE: Middle school *'. -.-J* 

TIME REQUIRED : 1-2 class periods ** : 
MATERIALS- REQUIRED : / Studentr materials included 

ECONOMICS m THIS- LESSON ; ' • ' * .. ... * v 

Before goods (e.g> gasoline) and services can be consumed", tfiey '■ 
must be produced. For .^nis to happen productive resources are neces- 
saty. Productive resources constitute the input of production. 

Natural resources are one type of 'productive resource." They are 
elements of the natural environment that are used to produce g6ods and 
services ^and thereby help people meet their needs. 

Natural resources include land, water, oil and mineral deposits, 
the fertility of the soil, climates suitable for growing crops, timber 
and so on. Some of these resources are non-iyenewab le . These are 
used up in the process of production. Others renew themselves or 
can be renewed through hunan effort. These are renewable natural 
resources . * 

RATIONAL E; 

As a background for understanding our current energy s ituation, 
it is important for students to realize that most energy sources now 
being used in this country are non-renewable. They are being depleted 
as they are used to produce energy. 

INSTRU CTI ONAL OBJE C TIVES : - % % 

On completion of this lesson, learners will be able to: 

1. * identify the characteristics of a*' natural resource ; 

2. distinguish between renewable and non-renewable resources 1 ; 

3. list the natural resources that are currently our main energy 
sources ; 

4. characterize current energy sources as renewable or non- 
renewable ; * 

5. describe some implications of our dependence on non-renewable 
energy sources. 

SUGGESTED TEACHING PROCEDURE : ' 

A. Have students read through paragraphs 1-4 in the student 
^ materials . 

* • 

B. As a class, review the characteristics of a natural resource 
(Paragraph 1). Record the characteristics on the chalkboard": 



15 



1. 

2. 



A nat^^| resource is an element of the natural 
environment. , ^ 

It is used to produce something that people use 
to satisfy needs . 1 v 



C. 



,D.< 



Review the examples of natural resources in. paragraphs 
2 and 3 and the /'non-example" of a natural resource in 
paragraph 4i , (A tornado is a "natural/ hazard-. 1 ' It is ; 
introduced here to show" that not every r element '^of the 
natural 'environment is^ : natural resource.) 

Have ^students examine the list in paragraph 5 and identify 
• the natural resources on the list. They should respond v 
copper , petroleum^ wind, soil, water and natural gas. 
(There might be some, debate about whether or not wind, 
is a natural resource. Itdepends on velocity. If there 
is too little or too much velocity, wind is not a natural 
resource. In between these extremes it can be harnessed 
•to produce disable energy, so it is a natural resource,.) 

E, Have students answer the -question posed in paragraph .6, 
A variety of responses is possible. 



F; 



H. 



To complete this section of the lesson, have students pro- 
vide other examples of natural resources. ' In each case 
they should be asked what the resource is. usecf to produce. 

Have students read through paragraphs 7-10%- 

As a class, review the characteristics of renewable and 
non-renewable natural resources (paragraphs 7 and^9). 
Record the characteristics on the chalkboard. 



Renewab le 



Non-Renewable 



• element of the natural environ- 
ment* 

" ' 

• used'to produce things people 
use to satisfy needs 

• the current stock can be used 
upj but supply can be replen- 
ished or replaced. 



• element of the naturals 
environment 

• used to produce things 
'people use to ''satisfy ne 

• cannot be restored; can . 
bemused up; supply -is de 
pleted when used. 



I. After, reviewing the examples in paragraphs 8 and 10,\have 

students give other examples of renewable and non-renewable 
natural resources. In each case they should be asked td 
, explain why it is renewable or non-renewable. 

J. Before^'students examine the pie graph, you might want to* 
revie^-the material in paragraphs 11 and 12 as* a class. 
Parag^ph 11 is a reminder of what a pie graph shows. 
Paragraph 12 outlines -a procedure for determining what a 
pie graph is about, j 



K. v • Have students! 



L. 



_ vf*r the question posed in ^ragra^tf-4v2-l 
They should say"' something; like "This is a pie gyaph about ^* 
the .natural resources used to produce; energy in this country 
in 19 82. The graph shows whal^^rtion of all energy : producec 



was ^contributed by each natural resotfrce. 
information from the Department of Energy, 



It is based oh 



c 



Have students follow the directions outlined /in paragraph 
13. and 14. (Note: Some students may not . realize that 
water is used to 1 produce electricity . Also in some situ- 
ations it may be necessary for students to do some research 
in oiidfaBr to. determine how to group these resources.) Their 
Lists^and calculations should look like this: 



Renewable 



Non-Renewable 



Water 



3. 



Domestic p'etf oleum. 
Impo r t ed petrol eum 
Dome stic natural gas 
Nuclear Fuels. 
Imported natural gas 
Domestic coal 



3. 



25.9% 
17.2 
25.1 . 

4.4 

1.2 
22.4 

96.22 




^rfave students list *jhat they have learned about energy 
^Vsources now used (paragraph 15). This ? listing can be done 
: ^as ah individual assignment or as a group activity. Stu- 
/dents should come up with findings like: 

1. Only five different ^natural resources are used to 
produce almost all of our energy at. the present time. 

2. Most of our energy is produced froiji non-renewable 
resources . 

3. Coal, natural gas and petroleum account for oyer 
90 per cent of our energy sources . ■ » 

* ~. 
In paragraph, 16 students are asked to speculate about the 
meaning of what they have learned. ^ You might begin by 
listing what students learned about 'energy sources on the 
board. Then let them generate questions for . an energy pro- 
> " duction expert; They might ask things like: 

• When will our" current energy sources run out if we 
keep using at the same rate? 

• What is being done to develop renewable energy sources? 
Are new supplies of our non-renewable- energy sources 

' * being found? 

• What is .being done, to assure a supply of energy if our * 
current non-renewable sources run out? - i 



. SUGGESTED EVALUATION STRATEGY : . * . ' * 

./ ■ / ' , ■ • : 

t 1. A'sk students, to- define a natural resource. Have them' 

give an example and explain why it is a natural resource', 
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2. *Ask the students to list 3 characteristics of renewable 

resources and of non-renewable resources . 

3. . Give students 1 a jrist of natural resources not previously 
; w seen. Have them distinguish feetweeri. renewable and 

rion-renewable ones. .' 

4. Give students a list of 10 possible energy sources. UaVe 
them characterize these sources as renewable or non-renew- 
able. Then have them identify which 5 sources on the - 
list are currently our major energy sources. 

5. Have students write a sh^rt paragraph describing some of' 
the possible consequences of our dependence on/non-renew- 

. able energy sources . 

SPIN .O FF: 

"•Have students examine pie; graphs for other historical per iodfe - 
O and other parts of the worlds. ( They can respond to questions 

similar to those in paragraphs 12-16 of.«the student materials . Some 
useful pie graphs appear on the following page^ 

• $ 



: « 




WRY. ENERGY IN 1980 (Preliminary) 



SOURCES f flF WORt 

Include only cruder hxl , lease .condensate, natural ; {*as 
plant liquids, dry natural gas, coal, net hydroelectric 
* power, and .net nuclear power. _ v 





Nuclear Power 
2.6% 



/ 



\ / 



J I 



re- 



source: Based on data.- from: 1980 International Energy Annual. 
September, 1981. pp. 7-12. • 
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CHANGING. PATTERNS IN' THE USE OF ENERGY . RESOURCES IN THE UNITED" STATES 

- . k * ' 



coal 



) 



1850 



1900 



1950 



oil, natural gas, 
and hydropower 



Wood' Era 



hydropower 

.5% 



1973 
nuclear 1% 




Coal Era Oil and Natural Gas Era Oil and Natural Gas Era 



(Data^ from the U.S. Bureau 
of Census and Resources for 
the Future) G.T . Miller. 
Energy and Environment:,. 
Four Energy Crises 



STUDENT MATERIALS : OUR CURRENT ENERGY SOURCES 



1. >A natura l resource is an element of the natural environment. It 

is used to procTuce something. People use the things' produced 

from natural resources to satisfy their needs. . ■ 

■'•*» *■ ■ * 

2. A tree is a nartural resource. . It;|ds an element of the natural 
environment that is use^i to. build*'ouses , to build cooking fires,, 
and to make paper. Houses,- cooking fires ; and paper, in turn, .» 

are used by people to satisfy their - * needs .. ; - > 

* * ...,/■ ' 

3. 'Iron ore is also a natural resource. It is afT element of the-' 

natural environment that is used to make 'steel. People use 
steed to satisfy many different needs. 

4. 'Is a tornadc^a natural "resource? It is ar element of TFTe natural 
'environment;' But it is n.'*t: use : tc pr'Xjucc anything that people 

" • use to" satisfy the ir Deeds. So a tgrnado is not a natural re- 
source . * — ' . 

5. Identify the natural resources in the following list: 

-blizzard * . hailstones * 
coppe-r soil 
petroleum water 
wind locusts , 

earthquake 'natural gas 

6. What is efeeh natural resource on .your lis t used to produce? 

7. Sometimes it is useful to distinguish between twa kinds of nat- 
ural resources. One kind is called a renew able natural resource. 

This means that the supply of the natural rfesource can be re- 

placed or restored as it is used. • * 

8. When a forest is cut- down it witl grow again. The fertility 

^ of the soil can be restored when it is exhausted. Soil can be re- 
stored naturally or by human effort. When the supply of water ^ 
in a well is low, rains come to replenish it. .Forests, soil and. i 
water are examples of renewable resour,c&s . . 

9. Other, natural resources are non-renewg/txie . They can be used up. 

10. Iron-ore and copper are examples of non-renewable resources . As ^ 
they are used to produce things likb steel and wire, they cannot' - 
be replenished. The earth 1 s supply of these natural resources 
-becomes less and less as they are used. 

11. . Examine the following grdph. Remember that in a pie graph the \ 

pies is used to represent <a whole. * "Slices 11 are drawn to show- 
the^ portions 'of the whole. The size of each slice shows how 
much that portion contributes to the whole. f 
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12. What is the pie graph about?, To • answer -this question inspect 
• the graph title,, check the graph source , and examine the 
^information in' each "slice" of Che pre graph.. .., . 

■' .. ■ ' ' ■ • ■ /■'=■■ v - 

'■NATURAL RESOURCES USED TO PRODUCE BNERGV IN. THE U.S. 1982 




Imported 
Natural Gas 
1.2% 



S v ource: U.S. Department of Energy, August, 1981 
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To learn what the pie graph says , begin by making two lists. 
Place all the renewable natural resources shownr oh the pie 
graph on one list . Place the non-Venewable energy sources 
on the other list. 

> 

Then, calculate whafe portion of^ all the energy pro'duced in 
the U.S7 in 1982 came from renewable natural resources. What 
portion £ame 'from non-renewabJe sources? ( . * 

List two things that you have learned from the pie .graph about 
natural ' resources now used to produce energy in the U.S. 

In thi^ lesson you have learned some things about our > present 
energy sources. In view of what you have learne'd , what are 
some questions you would ask an energy production expert, 
(economist), if hie/she visited .your class? „ 
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, ' ' . LESSON 3:' WHAT IS NEEDED TO PRODUCE ENERGY ? , , 

• ' ■ • ) 

CONCEPT': Productive resources : , labor, capital, and natural 'resources 
RECOMMEljDED USE : '* Mi'ddle school A • 

TIME REQUIRED: One elass period < , 1 • ■ 

.MATERIALS REQUIRE D: X* )■'' ■■ 

- i t * ■ ■ * 

• • » ' " . % 

. This J lesson begins- with the tea'chei; demons tr at ing the production 
of an item. In fchis outline the production of a "bookend" is featured. 
You can make almost anything as long as it involves clear and simple^ 
examples of labor, capital goods , and resources (see below for defini- 
tions of these terms). . ■ 

If you decide to make a bookend you will need: 

• '^shammer $ , ■ Jy 

o flails - a 

o/T pieces of wood (get two pieces of scrap from the school shop 
P instructor .that are the same width v (say- about^ 5") and between 
/ . 5" and 8" long. . You can nail these together to form a crude 
• bookend . „ ■„ ^ 

'\ Also needed for this is the student worksheet "Using the Factors 
of Production to Get Energy." A- blackline^ master is provided. 



ECONOMICS IN THIS LESSON : 

Before goods (e.g., gasoline) and services can be consumed, they 
must be produced. For this to happen, productive resources (also calle 
factors of production) are necessary. Product ive^resources are 
the inpu ts to .production. Gpods and services are the outputs . 

• There .are three kinds of productive , resources . Natural ^resources 
are elements of the natural environment that are used to. produce 
croods and services.* Natural resources* include land , water, oil and , 
mineral deposits, the fertility of .the soil, climates suitable for 
growing crops, timber and so on. ' 

Human resources (labor) are people and their physical and mental 
capacities . The number of people available for work, the hours they 
work,' the quality of their skills and their motivation aire all dimen- 
sions of labor input. * , 

.Capital goods are those things created by past human effort that 
are available to produce goods and services in the future. They in- 
clude machines, tools and factories. 
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RATIONALE: < .' •: :, .. • . i » ■ ' - 

. ' ' * , ■ *• • . .V ; , ' . , 4 

As' a background for under s4|ndirig. issues', related to* the produc- 
tion of energy, i«t'is important fear s'Sadents' to understand that the 
production of any good involves , inputs 5 ! of natural resources, capital 
goods, and labor. * • 

INSTRUCTIONAL OBJECTIVES : » . . 

On completion of this lesson,*' learner's will be ahle i to: 

1. identify the \characterl^N^s of the three factors of ; , .. 
production; • ' . " ' 

2. - distinguish among examples . oX labo*', capital, arid natural , 

resources ; 1 \ ' 

3. illustrate the' need for all tHbree factors in tt\e^pr oduction 

of energy. * j : • 

SUGGESTED TEACHING PROCEDURE ; ^ V"V-> ■ • " % : , "/ 

A*. You might begin, the class k by saying:, I 

f, You know, >I> need a^bookend. People always, need one thing 
or another. So what do they do? They go out and , buy. it%V 
or they find someofie to njake it far them. Sometimes they 
can make it themselves.' That's what I'm going to do. I'm 
going to make a twokend. 11 - < ^ ; - ; *§t 

M To make mybookend, I'll" use this|wood. I'll nail these 
two pieces together with my hammer,. Maybe on$ of you can 
hold the pieces while I nail. OK,' here is my 'boolc^nd , 11 y 

<7 B . Ask students. "What was needed to build the bookend ^hat 
you just made? 11 Have them answer as a cla ? ss. Write 
answers on the blackboard. They might respond: 

"You had to rfail the pieces- of wood together 1 ? 
"You needed wood." ■ * 

' "Work, had to be done."' T . . f * 

"You used a. hammer." 

M You had to. have something to make the bookends out Qf ." 
"You needed, tfools ." , : ■ • 

"You used nails," 

C. When the Students run out of suggestions", point out t'hat* 
building this bookend was a simple project. It was If^Jje 
al-1 production projects. [Thdvsame thr^ee " things are. needed 
tfo~~produce all goods. Wr:.te them on the board along with 
definitions : * 



(i) -Labor: Human tim4 and effort. *** 
Cii) . Natural Resources : Things we take ' from nature , 
t b . .l.i^e oreg, air, water, and sunshine. * ' 

(iiiy* Capital Goods : Things* people* have made in the pa^sfc 
that-, .they can now use* t<j> make more^thitjigs , like 
factories, saws, and can' openers . 



Ng| use- one .statement from the studen^ list (generated 
^ ^^esponse to the questions in Step B* above) to illus- 



M me i( _ . 

Wfte e^ch of the three factors of production. . .-You 
/might choose: / * * ., . ; 



Labor: "You had to nail the pieces of wood together. 11 
Natural Resources ; '-'You fteeded wt>od." 
•:,-' > „ CapitaF Goods "You used .a hammer. 11 



^4^/Mt^'/called factors of product j-on . Anything that 
\ j^i,s. n ^3p.dufced requires the input of al 1 three . ' ■ 



'^£^^ » e students categorize /tKe / ^J^er •st?atemeat9 op' the 
^^^ff 3 examples . of tabor., natural! resources, ox capital 
" .They should respond: / - ' 

" ,*t ' * • - - ' * * ' 

LaK^*. "Work had -to be done." • " . 



j -g Mafflj: a 1 • 1 ; Re s our c e s : "You had to have something to^Tttake 
" E]fe^d;okend, out of . " * 



,^f^^ : G'b& jg : "You heeded tools. 



-vS^K*^ ^ "You used nails. 11 • 

I*.-" ""Ws^ut the "worksheet "Using the Factors of Production * ; 
\*;^ to ? /(^et Energy. 11 Have students read the directions for 
each section. Do the first examples from section. A »and 
. section B a»s a class.. - Students should respond: 

'•Section A, Question 1%:-' Sawing, the wood into chunks is 

,, ' ■ • labor « ' , • * ' 

Section B, Question^ 7 - Labor: Felling the trees, cutting' o 

v; v -* B , the wood, stacking it, stokingf the 

• L - stove, cleaning the chimney, remov- 

' • irvg ashes. 



V 



Capital - Ax, chain saw, tfpod stove, 
: perhaps a wheelbarrow, or^ruck, 
iW^. chimney, stove; shovel, ash pail. 

^Natural Resource: Wood. " * \ 



••' NOTE: towers ^given here in Section B. ^re typical-.. There./ a*S* 
BtHer answers that are equally correct. x 



: G v Ask students t° complete the- Worksheet during the remaind© 
... .••-->-. ' of the clasps period. = <» Circulate and check answers.. (You 

might want stjldenls - to work in, pairs.) 'Students might 

$8*y : rl'%¥'?K-- respond as follows : • ; 
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. '■ . Sect ion A ; ' ~ " ' ' " r • :. V' . .. '."I" . * • 

•/••• • Question: 2 . Tanker" trucks are capital resources. ; 

\\ 3. The pipeline system is a capital resource. 

' • ' • 4\ The plumber 's work in installing the sys- • 

. ' / fcem- ..is . labor. . -'.»■•'.'••• ... 

5'. The drilling -rig is capital equipment . It 
is a tool people made. 

'v,V 6. ; The" dam, turbine , and generator are capital 

, equipment. •"• ' ■'* ' 

'. Section B * 

Question: 8. . Labor : Work of plant engineers , v/ork of 
■ ' , linemen. v . . '. - . » 

Capital : The nuclear power plant, the 
transmission, and distribution system, 
V. } - the toaster. Going farther back in the 

' ■ nuclear * fuel cycle ,~ othe^x capital yfequip*- 

merit required wpuld include the equip- ^ 
ment at the uranium mine and the milling 
and enrichment facilities. 
. * Natural Resou rce : Uranium. 

9 . Labor: Work of* the factory workers . 
• Capital : .The factory building itself, 
' * : " • the melting pots, and qther equipment. 

Natural Resources : Natural g£|£ , sand, . . 
other ingredients fri the. glass * 

■• '■ / < * •■ 

; . ' 10. Labor : Workers on. the rig, refinery 
I workers , tank truck driver, service 
. , ' station attendant. , ' ' ' r 

-Capital: Ships, rig, tank truck. 
. • " '" * Natural" Resource : Crude oil . 

.. .. . : ■ ' r-.-rrn? : —> '• ■ 

SIir.G.KST ED EVALUATION .STRATEGY : - .; ' , | ' 

1. Ask student's, to define 'labor , capital goods , and natural t 
resources, flave* them give an example, of. each. 



27 



2. y.Hatve students .dnswer questions similar to those posed 
in Section A of "the student worksheet "Using the Fac- 
tors of Production to Get Energy. 11 





For example: 






To 


do this . . . :/ 


Requires this v * • 


What is it? 


1. 


Fly from Chic^m a 
to New York ™ 


oil refinery workers 
run refinery . 


(Answer -Labor) 


2. 


Truck Beef to . 
« mar ke t ~ 


crude oil 


(Natural resource) 


3. 


. Make glassware 


natural gas 


(Natural resource) 


4. 


Cook a meal 

oh a %as sfove * 


watching the pot 


(Labor) 


5. 


Pump water 
with windmill 


wind • 


(Natural resource) 



■ , . . ■ . <t . 

3. Have students answer questions similar to those posed 
in Section B of the student worksheet "Using the 'Fac- 
tors of Production to' Get Energy." For example: 

0 



6. A farmer uses a windmill to pump water for irri- 
gating his crops. \ 
Labor : ( %|hs we r -maintain windmill) * 
y Capital:- (Pump, tower, windmill blades) 

Natural Resource: (Wind. Also other resources 

* were used to create capital~~re- 
. „ ■ , sources' and, in obtaining energy 

^ ■** from wind. J ~ , ' 

¥ ■ . 

'■' 7. Two kids watch TV... The electricity comes from a 

power plant burning coal that was mine'd underground , 
hundreds of miles away,.- 

Labor: (Coal miner, power plant workers , linemen) 
Capital : (Coal miner equipment, railrq.ad, power 

plant, electricity wires) 
Natural Resource: (Coal, water for" cooling, air 

for combustion) 

S PIN OFF * 

- - ' * 

Have 'students* collect 'articles describing the production of 
energy ^n different historical periods or ,i'n different parts of 
the world. Have students identify the labor ,.. capital , and, natural 
resource inputs used to produce energy in each case. ' . 



WORKSHEET 

USING THE FACTORS OF PRODUCTION TO GET ENERGY 



REMEMBER : 



LABOR is people' 1 s time and effort, 

CAPITAL- is anything people have made in the past. 'that can be 
used to make more goods and services, A hammer is capital, 
and so is a truck, a factory, or a road, 

NATURAL RESOURCES are things we take from nature, like ores, 

water , air , and sunshine. 
/ , . BI- 

SECTION A: Listed' below are some ways people can get energy. To 
obtain this energy, it is necessary to use labor, capital, 
and natural resources. Write eijzher "labor p 7 '"capital f " or 
"natural resource" in the blank space at the end of each line, 
to* describe what tt>e thing in the second; column is.. 



To do this . . . 



Requires this . . . 



What is it?, 



1. Heat a home with 
a wood stove 



sawing wood into 
chunks 



2. Heat a home with 
fuel oil 



tanker truck 



4- 



3. Heat a home with 
natural gas 



pipeline system 



4. Heat a home with 
a solar collected 



installation by 
plumber 



5. Move a car using 
gasoline 



6. Light a home 



drilling rig 



dam, turbine, and 
generator 



SECTION B: To get 'energy, it is necessary to use labor, capital, ^ 
and natural resources. Below are some ways people get energy. 
'For each way of getting energy, give an example of labor, capi- 
tal, and a natural resource used. There are many possible 
right answers. - 
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7. A 'family heats^lts home with a;^woW stoveu, using wood:: the 
family members cut in their own wobdlot. 
* Labor: ."• * "< ; • ; ■ — 



Capital; - 

Natural Resource 



8. A boy* makes toast irdpiv£lectr ic toaster using electric 
energy from a nuclea^ p^ax plant. ^ 



Labor; 

Capital : 



Natural Resource 



9. A glassware factory uses natural gas to melt glass, and makes r 
bottles. 

Labor: ' , • ' j : 



Capital 



Natural Resource: 



10. A man burns gasoline in a car to drive to the supermarket. 
The gasoline was made from crude oil, from an off-shore oil 



rig. 

Labor : . . ■# 



Capital 



Natural Resource 



30 
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LESSON 4: ENERGY ALTERNATIVES .'* 

* .... * "/,.." 

"dRicEPTS: Costs' and benefits , decision making " 

«*. 

RECOMMENDED USE : Middlf school - . ' ' 

TIME REQUIRED : 2-3 class periods 

' * ' - ■ 

MATERIALS REQUIRED : Handouts: "Background" - ' . 

"Proceedings" 
"Costs and Benefits" " 
"Review Sheet" - * j 
Blackline masters of student handouts are provide 

ECONOMICS IN THIS LESSON: - . 

— : 1 j» 

• * 

When a person or a group chooses one type of goods instead of 
another, they are. making a trade-off--- that is, they may be trading 
-off less of one thing, for more of something else.- Society has ' to make 
trade-offs too, e.g., between its need for more energy and its 
.desire to preserve the environment ;. Essentially this involves 
comparing the various costs and benefits of each of the alterna- 
tives. It al*so involves determining how these costs and benefits 
will affect different groups within the economic system. 

r . ■ • 

RATIONALE : * 

' ' ■ * 

It is important for students to realize that whenever a de- 
cision is made., there are costs and benefits associated with' it. 
The purpose of this lesstm is to give students an opportunity 
to begin to identify the benefits and costs, the good news and 
bad news respectively, assofeiated with the use of different 
"energy sources. 1 Identifying costs and benefits associated with / 
alternatives is an important step in learning how to make well- 
reasoned decisions. 

- * • ' ••...>.' ■ • 

~I NSTKU CT I ONAL ; OB JE CT IV E S : r. 

.* * 
On jcompletion of this lesson, learners will be able to: 

1. identify some of the costs and benefits associated with 
certain energy alternatives; 

2. use costs and benefits to make decisions about enajfgy 
alternatives. i/r^ 

SUGGESTED TEACHING PROCEDURE : 

NOTE : In this lesson students will participate in a Simula- «• 
tion. The simulation revolves around the meeting of the 
Board of Directors of an electric utility. They are" trying 
to choose between building a coal- or a nuclear-powered plant. 
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Von mm vwant .use the i^fe&rials included in- this lesson 
excliSvjely. Tt is complete. However, .you may want stu- 
dents ~to supplement what is contained in these materials 
by jduitig softe research. 

■ ■ * 
A. "To ;begin this lesson have students read the "Back- - • 

^raund*' handout . Review the basic facts as a class::; V 

i) A study shows that in 10 "years electricity 
production will not match anticipated con- 
sumption. 

ii) .Using -oil . to generate electricity is? too 
expensive* 

i±i) Board members decide to build another large ' 
; plant. • . ■ 

iv) They must choose an energy, source for the 
plant /- coal or nuclear. 

TIQIE ; Other energy alternatives, like solar, wind, 
etc., -are not yet able to generate! 500 MW in one 
place. 

v) A hearing is to be held to, hear presentations 
* - by representatives of the coal and nuclear 

industries. People concerned about the environ- 
mental impact of coal and nuclear energy will 
also be speaking. : \p 

( vi) As the simulation begins , the meeting is about 

to start . - * ..>. 

s . , ■ ' 

V B. His tribute the "Procedures 11 and assign r.oles. You 
might ask students to review their parts over night 
.be-fore the hearing is held. You will need to assign 
the following roles. Outline responsibilities of 
-.each role to students selected . 

Chairperson: Board of Directors - runs the* meeting 

Lawyers (6) - make presentations for the envi:qpnmentalists 
and the energy companies. , 

Witnesses (3) - make presentations related to lawyet'fe 1 state- 
ments 

7 

Recorder: . played by teacher keeps recoird of the key points 
made (might use a tape recorder) 

Board of Directors (remaining class members) -^listen to pre- 
sentation, ask questions of presenters, 
. - and make a decision. 
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NOTE? The handout "Costs . and Benefits" should be distributed 
* to Board of Directors* Tell thenf to use l!hese forms to keep 
track of the costs (disadvantages) and benefits (advantages) 
associated with. the two energy sources, as they listen/. to the 
presentations. * 

C. ' When '"everyone is ready, the Executive Session of . the 

^letro Power and tight Company Board of, Directors 
should begin. : -Events sjfould follow -the "Proceedings . 11 • 

D. After all statements are made and questions are asked, 
the Board Members must debate among themselves L the 
merits of the two energy spurees. Divide the class 
into groups. (Let the -lawyers, witnesses, atid chair- 
person join groups.)' Have each group come to a decision. 
Encourage them to make their decision "based on the costs 
and benefits associated with each resource, 

E. Each. group should announce its (flecisiofr. Decisions can 
V be announced in a variety of ways - in a' classic "form 

1 ''letter" in the school newsletter or newspaper, etc. 
The announcement should contain a rationale, 

* . 
NOTE: You can decide what form the final decision should 
tak£ or let the Board decide. * 

SUGGESTED EVALUATION PROCEDURE : 

To conclude this lesson, have students complete the "Review 
Sheet." This can be assigned as an in-class activity or as home- 
work. You might consider using student answers to these questions 
to measure what they learned in this lesson, In any case, student 
answers to these questions should be discCsserd as a group to end 
the lesson. -, Ik 

W W 

SPIN OFF " ; ■. ■ ' . 

You might have students examine a number of alternative source* 
"of energy not, considered in this lesson, using the criteria developed 
here as a framework. 

A reasonable task would be to compare three energy alterna- 
tives that can be used to produce electricity , using the chart 
developed in this lesson. The FREE AND INEXPENSIVE RESOURCES 
section of this unit lists several sources of , information for 
this task. • 
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HANDOUT 



4 . BACKGROUND 

Last year the 'Metro Power and Light 'Company (MPLC) conducted 
a study. The purpose of the study was to estimate future elec- 
tricity needs in the region served by MPLC. The study shoved 
that in 10 years there would be a probljem. Electricity ^produc- , 
tion would fall short of expected consumption by 500 megawatts 

' (MW) . ■ * m ~ i. . . -r - - 

* * * . , 

• 

In the past MPLC always solved its energy problems in the same 
way. It built a new electric generating plant that used oil for 
fuel. Now the price <?f oil is so high that another solution must 
be found. 

The MPLC Board of Directors reviewed the study of future electri- 
city consumption in the region, ^hey quickly decided . to build 
another big electrical generating plant to provide the additional 
500 MW. of energy needed. 

The Board of Directors knows something about energy alternatives. « 
They realise ""that only two possible energy sources could be used 
to power such a plant in the next several years. They would have 
to choose between nuclear energy and coal. But which one should 
they choose? . 

• i 

Most of their experienceghad been with oil -powered plants. There- 
fore, the Board of Directors of MPLC felt that they could not 
choose between coal and nuclear energy without more informations 

They decided to hold a meeting. They invited experts from the 
coal and nuclear industries to make statements . People concerned 
with the environment were also invited. After all the information 
is gathered from the speakers; the Board will make a decision. 
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r HANDOUT 



CHAIRPERSON: 



let's 




ONE 



PROCEEDINGS 

Public Meeting) 
Metro Power and Light Combany 
Board of directors * 



Welcome to, this meeting called by thek Board of 
Directors , Metro Power and Light Company. 
Coal and nucle^ar energy are dependable sourtes 
^for making electricity; , But we use both at 
great risk to our environment and health, 
lotjk fi,rst at the« environmentalists ' Side of the, 
story. Then we shSll listen to. the coal and 
'\ nudlear ^power experts "and, hear their side of 
the story. Lawyers for* the environmentalists, 
would you state ydur caseV - 

(Environmentalists): Many people depend on electri- 
■ city in their homes and on their jobs. Certainly 
coal is &n important resource for generating elec 
tricity. But getting the coal from the ground 
hurtp the environment. Strip mining damages 
lArce areas of land. A huge machine removes 
t«\oil to get the coal. This kind of mining 
> causes erdfsion of tl^ land.. Often there are 
landslides and falling rojpks. 

Underground mining, is damaging also. Water seeps 
into the abandoned -mines and mixes with sulfur 
from the cdal to make acid mine drainage which 
kills fish and ,often colors the stream red. 




Ladies and GentTemei\^ of the Board, coal mining is 
also- dangerous to the miner's health. Black lung 
disease has cost the miners the loss gf their 
money and their lives. Coal miners usually have 
short life spans. Many miners, get hurt in mine 
accidents, too. I would like to call Mr. Uill 
Banks. He has black lung disease. 
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COAtr MINEJX WITNESS; (Coughing while talking) I have worked in 

- No . 5' mine for 25 yctars, ;X n arrowly avoided be- . 

ing, killed when"l firsBs^M^d working an tlxe;-'- 

mine because part of the raiire caved k iri. Then, ; 

last year, 1 got' black lung disease from breath- 

; ing .the coal dust. It j( is a disease, the doctors 

tell me, whifch gets worse each yeaJf, and I will 

no Johge*r be able to work. I~ tqlj/my sons not: 

. . * r to ,work in the mines. Even though: they now train 

j. ' miners to-avoid accidents and the pay is. good, it 

f. \. * is £oo dangerous ^ job. 

•* , • . • 

LAWYER TOO (Environmentalists) : You have just, heard the hazards 
in mining coal. Making electricity with coal is 
* another problem. Burning coal in power plants' 

gives off 'hot gases , .particulate mat teryjpwd -sul- 
fur which. makes the air dirty. The sul^Qr combines 
' with the water vapor' in. the air to make something 
th&t smells like rq>tten eggs and affects respira- 
tory systfems.. Carbon dioxide is also given off; 
r * Some scientists, believe that - it changes the cli- 
mate . "* 

The coal wastes, or ash, .are hazardous materials. 
They hkve to be disposed of carefully. The hot' 
water generated when steam is produced from the 
burning coal is dumped into nearby rivers and 
lakes. 'This changes the environment of the " 
plants and animals t^hat 'live' there. 

Even after the electricity is made, there are en- . 
vironmental problems. Ladies and Gentlemen o f ythc 
Board, you have seen utility poles carrying high 
tension lines. You kraw how ^ugly they are! These" 
utility poles and milOT of cables needed use up a', 
lot of land. When these high tens-ion lines inter- 
fere with your favorite. TV rirogr am, then, something 
must be done ! I * „ '* 

LAWYER THREE (Environmentalists): Nuclear* power is used primarily 
to make electricity from steam in large power plant 
Uranium is the basic fuel andMs found in ores and 
* mined in the western part of the United States. In 
the 'mining of the uranium ore, uranium tailings are 
buried deep in the • ground^ v Uranium is radioactive 
. ' "■ . for a long period of tim®. It can be dangerous to 

1 the health of those people living on sites where 
the uranium tailings are buried. I^would like to 
call- a witness. . . 
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WITNESS (Young woman with gray hair): My nagte. is Mrs". Emma Hurt* 

and I am 29 yeatfs- old and have 3 young children. 
I live in Grand? Junction , Colorado. .The. radio- 
• - # activity readings where I live are high due to 
theburial of uranium tailings under the town. 
The doctors have just told me that I have Jeu- 
kemia, a form of cancer of the blood, and only 
have a few years to' live. Who ' is going to raise 
my children?. * * ■ V 



LAWYER ft)UR 



CHAIRPERSON: 



RECORDER: 
CHAIRPERSON: 



(Environmentalists): .Ladies * and. Gentlemen of ■ the 4. 
Board, yoi^ have j.ust heard about the kind of health 
problems that can occur in uranium mining. There 
are other problems in "the generation of electricity. 
One is a problem of waste heat. Nuclear power 
plants have more waste heat than coal fired plants 
• and discharge all their waste heat into the: cooling 

* water. This cooling water can kill the fiBh in near 

£y streams or oceans. Some scientists also believe 
, that radiation is higher around nuclear power plants 

But the biggest problem is what po do with the* 
nuclear wastes or used fuel from these po^er 
plants. These wastes are stored in steel drtims 
near the power plants. They are poisonous and 
dangerous ly vradioactive for millions of years. 
The government has not made a decision as to 
where they will store these wastes while they 
are radioactive Most states do not want them- 
-stored anywhere near the people that live in 
their state. t Future generations may suffer ,v £f a 
solution is not found to their problem'in the* .* «, 
next few years. We cannot let that happen! 

Members of the Board, you have heard the case for 
the. environmentalists arguing against the produc- 
tion 'of electricity by coal or nuclear power. 
Since this is a special case, I will now open the" { 
proceedings to questions from the Board. Are there 
any question^? (After the questions) Could we hear 
a summary of the environmentalists' case? 

(Reads notes or plays back tape on the environment- 
alists' presentation. ) . * 

Now we will hear the case for the Energy Indus tries . 
First we will hear testimony from the Everywhere 
Coal Mining Company. Lawyer, would you state your 
case? - 



LAWYER FROM THE COAL COMPANY: Ladies and Gentlemen of t™ Board, 

I am 'here "to sho*^ you arid' *t he people that coal min- 
ing is different today.. 
* * ■ . ■ ■ -W. . " v . _ r ' ■ - . ■ 

We need coal i We have an abundance of it in this 
state. Coal is used to make' electricity for your 
TV and your\kitchen appliances . " Without" coal Iteny 
v people would not have electricity for light. 

\ . , - . . 

We know that strip mining leaves^ ugly scars on the 
q-... '. lan<J. The^coal mining companies now are bound By 
state law to restore the land to its natural and 
1 usable state. *» ' ' . / - 

Also, in 1970 the United States Congress passed 
the Coal Mine Health and Safety Act. Ladies and % 
Gentlemen, all coal tqining companies today spend 
a lot of time and money improving the working condi 
"^ttions of their miners and training them how to mine 
the coal so that our safety records are much,, much 
better. * 

CHAIRPERSON: Now He • will hear from the lawyer from the nuclear , 
power plant. . ' * t 

LAWYER FROM THE NUCLEAR POWER PLANT: We have to use more electri- 
" city to keep our econofhy going! We need more -large 
nuclear power plants so that we won't be dependent 
on foreign countries for our .energy supplies. ^. 

It is cheaper to produce nuclear power than it is . 
to produoe power from coal. Also, it doesn't 
cause any air pollution problems. 

i ■ * 

Nuclear power plants produce less radiation than 
your color TV set does or the granite' in buildings 
in New York City. 

Our safety record is "excellent. Even considering 
•the Three Mile Island accident, ndk^member of the 
public has suffered physical harm rrom a nuclear 
power plant. Statistics show that this is not true 
for coal 

As for the storage of radioactive wastes, we have 
that problem solved, flay I call on an expert wit- 
ness to address that problem? Professor Alvarez 
from State Technical University, will you please 
come to the stand? 
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WITNESS, SCIENTIFIC EXPERT: tiame is frofessor Alvarfez,/ I am 

a nuclear engineer from State Technical Unifafcr- 



\ 



CHAIRPERSON: 



RECORDER: 
CHAIRPERSON; 



sity* ' We have done many studies on the storage of i * 
long term t radioactive wastes . Our pilot program itr 
•Nevaq^ ^hows that making the wastes into a solid and 
storing ^them in underground salt formations will pro^ v 
tect those wastes* fj;om ever eleaking any radiation^ 
into the atmosphere • We have presented our findings 
to the government officials, * ¥ . 

Thank you Professor Alyarez. Do the members * of the 
Board have any questions for these lawyers? (Answer 
questions) Cootd^e" have a^summary of the case for ^ 
the ctfaa and nuclea^tttdlity companies? 

r * 

(Reads or plays the notes of the coal company and 
nuclear industry presentations.) 

The Board is excused to deliberate. Remember that 
you are to decide which source of generating elec- 
tricityis better to use while protecting the en- 
vironment k - , v 
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' , REVIEW SHEET - Yr" ■ 

' ■ ~ . Jt 

• * ...... -i ■ 

/ • '* • • • ✓ 

What .were two things ab<?ut coal that made it seem like a 
reasonable energy . source' for the Board to choose? How about 
two disadvantages? ■ v . ' 









■ ; '* J . 


— i '. , : ■■ ' \ _ _ 1 











What we^re two things about nuclear energy that made it seem 
like a reasonable energy source for the Board to choose? 
What are two disadvantages? 



— : . : __ : ; 

If you were asked «to choose between coal and nuclear energy 
to power a large electricity generating plant, which would 
you pick? Why? . *' ' ■ . . 



LESSON 5: WHAT ■ DO YOU GIVE* 'UP TO PRODUCE ENERGY? 

CONCEPT ; Opportunity costs 1 ■' - ■ • 

RECOMMENDED USE : Middle school 

TIME REQUIRED : 1-.2 class periods * ? 



MATERIALS REQUIRED : - Worksheet ''Other Uses for Resources' That Could 
i, V' , be Used to Get Energy" 

'V ^ Blackline -masters included. 

/■■■ • - lr> ' k-"-. - v ' . . ' 

^ECONOteS, IN THIS LESSON: • ' . ■ .* 



.•■ Opportunity , cost refers to 'what must be. given- up when decisions 
are made to use scarce productive resources to pfoduce particular 
Roods or services. A decision to product one good means, giving lip 
the possibility of producing something else '. Thus, the .opportunity 
cos t - what could have been produced with^ the resources ins.tead - 
is the cost of producing that -good. For an individual , the oppor- 
tunity cost of something' purchased is the next best opportunity 
t^hat must be foregone. For $ society, it is the next best alter- 
native use to which' productive resources could have been put. * 
>■•'.. . . ■ » 

RATIONALE : 

t 

.When decisions are made to use scarce resources to produce 
energy, opportunity costs are involved. Another use > of these ' 
resources' is foreclosed. Citizens must be sure .that Energy" de- 
cisions are based an a clear understanding of the opportunity 
costs involved. - 

INSTRUCTIONAL OBJECTIVES . ■> 

* *■ 

On completion of this lesson, learners will be abl6 to: 

1. define opportunity costs; . \ - . 

2. identify the opportunity cos ts involved in. decisions 
involving the use of scarce resources. \ - 

SUGGESTED TEACHING PROCEDURE : 

f y A. Have students read . paragraph 1 in the student materials. 

B. Ask students why they think "time 11 is cons ider ed * a 

scarce resource in paragraph 1. They might respond - . 
"because there ^are -only a limited number of hdiars in 

. . a day but there are numerous ways people want and*/are 
able td use that time." ;\ 



,Haye students read paragraph 2. Review its meaning 
as a group; Ask them who must make a decision about^ 
the use of time. (Answer: Me, a basketball player.) > 
Ask them what the alternatives are. (Answer: Prac- 
ticcbaskefball or work at the grocery store.) Here/^ 
is a situation where a choice^ must > be made about the 
use of a scarce resource - time* J 

You might ask students to describe situations in ^hich 
they have been faced with choosing between , alternative 
ways of using, scarce resources - like time or income. 
NOTE:,. Record, student examples for later use . 

Have students read paragraphs 3-5. As a class, review 
the characteristics of opportunity cost:? 

a. Not measured in money";- 

b. KeFers to the next best. use of a resource that 

is foregone when a decision is made to use that « 
resource in a particular way. ^ ; 

Review the examples of n op.por tunity costs in paragraphs 
4 and 5. It is important for students to realize that 
opportunity costs are the next best opportunities 
passed by or foreclosed. / » • ' ■ \. 

rfave students follow the directions contained jp para- 
graph 6,. They should respond: ' 

a) The girl's time is limited. SKe must choose. how 
to use i,t. The .opportunity oost of her ^decision 
to go .with one boy is * not ^eing able ' to/ go to the 
dance with the pther boy.' 

b) The lot is ? the scarce* resource . The opportunity 
cost of using the lot for a park^is not being able 

■• • r to use it for a parking lot*' 

c) Steel is the limited resource here. The opportunity 
'cost of building the bridge is not being able to 

build the' hospital. 

Return to the student descriptions of decision-making 
situations generated in response to Step D, above. 
Have students apply the questions asked, in paragraph 
6. of the student materials to their examples . 

In paragraph 7 of the^ student materials*, attention 
focuses on energy. Rave students follow the directions 
contained in paragraph 7. Clf your students liave com- • 
pleted the lesson "What Is Needed To Produce Energy? 11 ,, 
ask 'them to identify which resources' in the stories 
are natural ^resources , - capital , goods a-nd labor . ) - 
They should 'respond: ■ 



a) natural gas ; to heat homes or to make fertilizer; 
not being able to use the. natural gas for ferti-, 
lizer. (Natural gas is ,4 natural tesource.) 

• ,■ b) crude oil ; to make gasoline or to make plastics; 

not being able to use that crude oil to make ^ 
plastics (Crude oil is a natural resource . ) 

-. ' • ■ * . ■ •'. 

c) concrete ; to make buildings for a nuclear power V ' 
plant or to build dams; not being able to use 

that concrete to build dams! (Concrete is a 
capital good. ) . \ 

d) r land ; for a- windmill or a radio antenna; not 

being able to. build a'.radio antenna there . 
(Land is a natural resource. ) . 

\, e) the skilled workers ; to find and produce more 
energy or to create other goods; not using the 
workers to create other goods. (Skilled worke'rs^ *" 
are ah example of labor.) - 

NOTE TO TEACHER ; Students might argue that there is more than 
one alternate way to use each of the resources described in 
the stories. You should point out that opportunity costs re- 
fer to the next best" use to which a resource can be put. 

, J . End the 'Lesson by pointing out that students and their 
families must recognize the opportunity casts involved 
in the decisions they make as ( energy consumers. For 
example: What next best use of -a family's limited 
income is £.* cu up when a l&rge portion of that in- 
come is spem on gasoline to keep th^ family station ' V 
wagon going?, frhis is a topic considered in detail 
ifi another lesson. But it is an important point to 
make now. ) 

Point out also that as citizens, students have a re- 
sponsibility to oversee : ,how energy decisions ' are 
made in^tfreir communities/ and nation. One important 
aspeop^of that monitoring involves watching the ex- 
- tent'to which opportunity cos ts have been considered 
in energy decision making. 



SUGGESTED EVALUATION STRATEGY :, ' ■ - 

7 : , 

1. Ask stude ! u : to define opportunity costs. Have them 
give an example from their own experience. 

2. Develop a series of short stor'ies similar to those 
' contained' in paragraph 7 of the student* materials .. 

Use the qu&sticms in paragraph 7 to test students 1 
ability to identify '"the opportunity cos ts n * involved 
in cjTepisions involving the use^-of scarce resources 
to produce energy . 
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The worksheet- entitled, "Other Uses for Resources That 
Could Be Used "To Get Energy" will give -students additional pracv 
tice in identifying opportunity costs .involved in energy pro due - 
tion. The .worksheet contains * list of resources. Beside each 
resource is an example of how It can he useu to produce energy: 
The students task is to suggest the next best use for that re- 
source. Let students use their iinagio^tion. Accept all reason 
able answers. • * 



a) - natural gas ; to heat homes, or to make fertilizer ; 
not being able to use the natural gas for ferti- . 

( lizer. " (Natural gas is a natural resource!;) 1 

b) crude oil ; to make gasoline. or to make* plastics ; 
not being able to use that cruder oil to make 
plastics, (Crude oil is a natural resource.) 

c) concrete to make -buildings for a nuclear powet; 
plant or to build dams ; not being able to use 
that Concrete to build dams, (Concrete is a 

4 ' (Capital good, ) * 
*■ • • ' ■ 

d) land ; for a windmill or a radio antenna; not * ' • ' 
being able to build a radio antenna there. 

(Land is a natural resource.) 

' e) the skilled workers ; to find and produce more , 
energy or to create other goods; not using' the 

* workers -to create other goods. (Skilled workers 
&re an example of labpr.). 

NOTE TgO TEACHER ; Students might argue that there is more than 
one alternate way to use each of the resources described in 
the stories^ You should point out that opportunity' costs re- 
fer to the next best use to which a resource can be put. 



J. End the lesson by pointing out that students and their 
families must recognize the opportunity costs involved 
.in the decisions they make as energy consumers* For 
example: What next best use of a family f s> limited 
income is given up when a large portion of that in-' 
come is spent on gasoline to keep the family station 
wagon going? (This is a topic considered in detail 
in another lesson. But it is an important pqint 
make now. ) ... ^ 



Point out also that as citizens, students have a re- 
sponsibility to oversee how energy decisions are 
made in their communities and- nation. 0n£ important 
aspect of that monitoring involves watching the ex- 
tent to which opportunity costs have been considered 
in energy decision making. 

SUGGESTED EVALUATION STRATEGY : ; '* . 

1. Ask students to define opportunity costs. Have them 
give an example from their own experience* • 

2. 'Develop a series of 'short stories similar to those 
tj contained in paragraph 7 of the student materials. 

Use the questions in paragraph 7 to test stu'dents 1 
ability to identify the opportunity costs involved 
in decisions involving the use of scarce resources 
to produce energy. 

. . • o 
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SPIN OFF , I * 

The worksheet entitled, "Other Uses for Resources That 
Could Be Used To-ftfc Energy" will g^e students additional prac- 
tice in identifying opportunity costs involved ^e*effey/ r op- 
tion. The Worksheet contains a list of resources. Reside each 
resource is an example of ho* it can be used^o produce energy. 
The students'* tasV is to.suggest the next best use w -th* rj- ■ 
Let students use their imagination. Accept all jreasdn-* 



source . 
able answers. 



r 



< 



STUDEWT MATERIALS : OPPORTUNITY COSTS 

* v * 

1. J All decisions involving the use of scarce resources 

force us to choose between alternatives. For most 
of us time is a good example of a scarce resource, 
: • We always have so much to do, but a limited amount ; 
of time to do it in. We must make choices about 
the use of bur limited time. 

2. Imagine that you are on your school's basketball 
team. After school each dky you have two hours 
available before supper and homework. How will 
you itee tftese two hours? You could go to basket- 
ball practice. The coach has a rule that players 
must attend all practices if they want to play in ; 
the weekend game against other schools:. Jou "could 

. . spend that time working at the grocery store. You , 
.want to earn money* to buy you?: mother a "birthday 
, present. These are your alternatives. 

3. Decisions have opportunity costs associated with 
them. Opportunity costs are not measured in dollars^ 
They refer to the next best use. of a resource that 

- is passed up or foregone when a decision is made 
to use 'that resource in a particular way. 

4. If you spend your time ^practicing' basketball , then ; 
>you will pass up a chance to, earn^money for a pres- 
ent. Not being able to'earn money to buy your* 
mother a birthday present is the opportunity cost 

;7 involved in deciding to spend your time at basket- 

ball practice. . . 

5. What if you decided to spend^yoi i time working at 
the grocery store? What would your opportunity 
cost be then? It would be not going to practice 
and therefore not playing in games against other 
schools , 

6. All decisions ifiade* about the use of scarcje resources 
involve! opportunity costs. Below are three stories. 
In eacta^case identify the resource about which a 
decision is being made. Then describe the oppor- 
tunity co^t involved in the decision. 

a) A girl has two different boys ask her to the 
s£me school dance. * What is the t opportunity , 
cost of her decision to go with one boy? 

b) A city has a vacant lot that^it can use for 

a city park or as a central parking lot. What 
is the opportunity cost involved in building 
: the park? s " ' 
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c) A small country "is able to purchase enough steel* 
to build a bridge or^ hospital. What is* the 
opportunity cost of making the bridge? 

Scarce resources are used ,to produce %tiergy. Using*' 
those resources to produce energy means that they can- 
not be used to produce something else . What opportunity 
costs are involved in energy .^oduction? The following ! 
stories will help answ^r^that question . . For each story: 

i) Identify- the scarce resource about which a decision 
is being "made, , , ■ . , t 

ii) Identify the alternate . use to which the resource • 
can be put, 

iii) "Describe the opportunity cost involved in the 
decision, 

a) A million cubic feet of natural gas can be used to 
heat homes. It: can also be converted into fertilizer 
to grow food. ' What is the opportunity cost involved 
in using the natural gas to heat homes? 

y 

. b) A million barrels of crude oil can be used to make^ 

gasoline for. cars. It can also be made into plasties. 
What is the opportunity cost involved in us 3^ the 
crude oil to make gasoline? 

c) A certain amount of concrete can be usec^. make, -i 1 
th£ containment building of a -lear p<^ | fer plant. 

It can also be used to build hy aro-electiP(t dams . 
What is the opportunity cost! involved in using 
Nk the concrete to build a- nuclear powet plant? ^ 

d) A windmill can be built on a certain piece of 
land. It is also a goo4 site for a radio station 
antenna. What is the opportunity cost involved 
in building the windmill on that piece of land? 

1 * $ 

e) Fifty skilled workers could be used to find and 
produce more energy. These workers could also 
be used to create other goods. What is the v 
opportunity cost involved in using them to find 
and produce- more energy? - -1H^ — , ^ 

* . * . 

Energy production' requires that decisions be made about 
the use of scarce resources. These decisions will in- 
volve opportunity costs. The next best use of these re- 
sources will' be given 'up or foregone when they are used ^ 
to produce energy. ' It is .our responsibility as citizens 
to be sure that energy decisions are based, on a clear 
understanding of the opportunity cos ts involved. ... 
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WORKSHEET 

OTHER USES FOR RESOURCES THAT COULD BE USED TO GET ENERGY 



Here are some resources . Name soma uses for each resource, other 
than to produce energy. 



Resource 


Ex < - e or use 
, to get energy £ 


?\ Example or use 
for another purpose 


1. coal 

■ 


. bum it 

> - 




2; farmer s time 


oiling windmil 1 

•* ; . 


■ . # 


3. uranium 


make into reactor 

■ ■ 'm 




4. sunlight^ 

** 


r 

grow trqes for', * 
fuelwood 




5. drills nr ^ig 


*>ir_ll -"or oil or 
gas 


. - 


6. iron pipe. 


* make a pipeline 
for natural gas 




7. power shovel 


i' 1 ) ; 
use to surface- 
mine coal 




8, natural gas 


, — * . 

to power - compressors 
that push* gas through 
, the pipelines 




9. Ship 

i 


carry crude oil from 
Africa to the United 
States 


4 



1.0. wind t drive a windmill 



LESSON 6: NO WAY OF REDUCING ENERGY USE IS FREE 

* f 

CONCEPTS : Oppprtunity 'costs 

KSCOtMEMDED USE : ' Middle school 

TIME REQUIRED : 1-2 class periods 

MATERIAL REQUIRED : Student materials included 

ECONOMICS IN THIS LESSON : 

: Opportunity costs refer to what TnQst be given up when decM 
t sions are made to use^scarce productive resources 'to produce 
particular goods and services. A decision to produce one good 
means giving up the possibility of producing something else. 
Thus, the opportunity cost - what pould have been produced with 
the resources instead - is the cost of producing that good". \ 
For an individual the Opportunity cos t of something purchased 
is the o ther things that must be foregone . For a society it 
is the alternate uses ^to which productive resources could have 
been put. 

Uhen a person or a group chooses from among alternatives , 
this involves cqmparing the various costs ' (including opportunity 
costs) an4 benefits of each of the alternatives. 

RATIONALE : 

In deciding, whether or not to 'undertake measures to reduce 
energy use, it is necessary to balance tpe costs of a particular 

. measure against its expected benefits. Most people art aware 
of £he benefits associated with energy use reduction measures*. 
But do .they realize vthat the-re are v opportunity cost s as well as 
nonptary costs involved in implementing; tKose measures? The 

s \ purpose/of . this lesson is to examine the opportunity costs 

■r^ssocia^ed wi£tv decisions 'to reduce energy use. 

1- . -^F . - ' ■ > 

INSTRUCTIONAL OBJECTIVES : ^ " 

On completion of this lesson, learners will be able to: 

( ■ " * 

1. define opn&rtunit^ costs; 
4 2. describe Opportunity costs 'involved in decisions re- 

lated to /reducing energy use. 1 
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SlJGGliffTEB TEACHING PROCEDURE ; 

Begin by saying: "For. most of ais , time is ' a good ex- . 
ample of a limited resource . We always have so much 
we want to do , but a limited amount of ' time' to do It 
in. We must make choices at^out. the use of our ^imited 
time, and other, limited resources. 1 ' \ & 



B, 



Go on, "Imagine that to4±g\\t you will have one hour 
available between supper^and bed, time," How will „ you 
use that time? You could; watch T.V., your favorite 
show is on tonight. You 'could spend the time 
finishing a book report. It's due .the day after 
tomorrow. These are your choices. 1 : 



Diagram the situation described 
"chalkboard , as follows : 



in Step B on the 




Watch-.'T.V, 



Choices 



time,. a limited resource 




D. . Then say "Decisions have costs that go alor^g with them 

that are riot measured in'dollars . These kinds • of cost; 
refer to the next best ' opportunity that is passed up , 
when one choice is taken instead of » another . TJiese 
costs* are called oppQ.rtunity costs . 

E. "Let's say you choose to watch your favor ite program. 
What is the^ opportunity cost of making that choice? , 
You pass up an "opportunity- to finish your/b.ook report. 
So the opportunity cost of watching T.V. tonight is 

"not finishing your book fepprt . 



Ask M What is the opportunity cost involved in choos- 
ing to finish your book report?"' Students should 
respond, "Well, I give up the opportunity^ to watch . 
my favorite T.V. program. So the opportunity cdst' 
of finishing, my report is 'not being able to watch 
T.V." . } ■' . t " ..• ' • 

Distribute 'the student handout "Opportunity 1 Costs'. 11 
Have students read the directions for Part A. Re- 
view the directions as a group. , Then have students ^ 
complete Part A.. • 

Review studjent answers to the questions posed in 
Part A of the handout. They should respond: 

< 

Situation One: " „ i) Mark's time is the limited re- 

• source . 

* i ii) (Student's choice) 

iii) If Student picks baby sitting, 
then the opportunity cost is 
not being able to go out with 
' ' ' r friends . If the 'student picks 

going out with f rlends , then the 
'opportunity cost is not* baby sitting. 

Situation Two: 1) Tina's paycheck is the limited resource 

ii) (Student ' s .choice) 
' * iii) If student picks new record album, 

then the opportunity cos t *is . not being 
able to buy a new shirt. If student 
• picks new shirt,, the opportunity cost 

^ i is not being able to buy a new reco-rd 

- ■• ■ album. ' \ ' i i 

N&TE : Point out that in this case a money_ post — the price 
of the shirt or record as well as an opportunity cost *toas 
' involved. ^ « 

Situation Three: i) Space in Bill's yard is the limited re- 
v source. \ ^ 

j isJ) (Student ' s choice) ' * , 

iii) If student choqses to grow tomatoes, 

then the opportunity cost, is not being 
able-to grow green peppers * \ If the 
> '* student picks green peepers, then the 

opportunity cost is not?: being able to 
-■ . grow toma: toe's. ' 
. a. . 

Complete this portion- of; the lesson'by reviewing the , 
meaning of opportunity post* as follows: (You may 
want to write .these points on the chalkboard.) <■ 



vi) 1 We mus t make choices , about the use of our 

limited resources* \ '. 
i'i) IJhen orie^^thiTig is chosen over another , there 
' is someifime^-a money cos t involved . , 
iii) .There is' always an opportunity cost involved. - 
iv)' y An 'opportunity cost is not measured An dollars' 
' ' ■ , arid cents'. , . ' . 

v) It is t;he next best opportunity that is given 
up when % one thing is chosen instead of another. 



To begin the second part of the lesson say Consumers 
are often faced with making choices . Some of these 
choices have to do with; energy. Here's an example*. 

"■iSet's- suppose that the price of electricity increases 

If this happens most consumers will-: try to- reduce -.or-. 
<cut dowhv on the amount of^electricity they use?." • Then 

ask "How can a consumer cut down on 0 the amdunt of 
' electricity she uses '.in her home? M Record student re- 

sppnses on the' chalkboard. They might, respond: 

o* By turning out lights ; \ 

6' By using certain electric appliances less Ce.g. . • 

' fewer hours of T..V. ,* etc. ) ; \ . ■ 

,o f If she^has an electric furnace, she could-turn 

' the thermostat down; 
'o She could 1 insulate : her elect ric .water heater ; < 
o She could use some appliances * differently <e .g. , 
open dishwasher door to dry . dishes ) . 

Some students .might mention that, she coultf turn. to 
\ substitute. If she heated her home with electm- 
*city,'she njight replace her electric furnace with 
one that us'fefe natural gas . ■ 4 V ' . . 

"Tftere ar;e a lot of ways to reduce the -amciunt: of, - 
electricity used in the home. But before jarfy -of these 
ways are used some' choice must be "ma.de , - like.: 

d ' Should we start turning : of f the lights all the 

' tjyne or' should we go on Ss we are? • 
o 'Should, we bvfy an "old fashioned 11 hand operated, 
can opener Qr keep using our electric <5he?" ., 

' "Let's imagine that a ^consumer is faced with making 
one of these kinds of choices: She; examines the 
family budget very carefully 'and finds 500 dollar ^ 
that could' .be used to buy prfe of those new ^ energy - 

■*ef f i<cient r.pfr igerators that uses only a little, , 
electricity v ^to operate. y 



"She figures '"that electricity prices :wi£i ^eep go^.; 
v , ing up so by 'spending soihe money -pow for afi (energy. • 
. :df f ici^it refrigerator the fam^iCy. will' -save lop of 
money In the future \on the electee bills. , < ' ' 

"Then she . starts wondering ■ r Da I 'go down. to the appli- 
. , ance ^store and buy a -nayr refrigerator or Should I . 
'.. spend $50© to get my tefeth fixed? These .cavities / 
1 are. killing mV! 'v • , / 4 • -11 

"Let's say §he decides, to gp ahead and' buy the energy 
efficient refrigerator^ What are^ter money costs?" 
(Student- response - $500>» ft What is. her opportunity . 
cost? y (She givers up . an opportunity to get', her teeth 
fixed, - so the opportunity cost^of buying .the refrig- 
erator is not getting her teeth fixed.) ,.. 

L. Have students read, directions for Part B of the hand- % 
put* "Opportunity^ Costs.. 11 Review the Sirections. as a 
,>:gfco.up. Then have' students* complete Part B. Eric bur- ' 
age them to use their imaginations . . t ^ h 

M.. * Review student responses £o the questions , asked in - ; • 
Part B as a class Many answers are possible. Be 

sure, however,, thati^hey represent* opportunities. ' - 

foreclosed by the /ects&on mad^/in each ca§e. Some- '.. 
possibilities : ' ' * 4 

A.) Giving Up. comfort, of cool ^temperatures in your 
>. house ; " 4 * - - ' 

**? h) Giving up the* opportunity .to move around the 
. - city 4 on your own- 'schedule ; what: could you do ■ '. 

with the time spen^^Waiting? \ , « 

c) Other things . you could have done with your time 
and money ; • 0 ' . - • 

d) Giving up yoii-r old^fr iencls and familiar neighbor-'* 
-' ■ ' hbod : ■ . * r •" " ' ■ »■ . s \ ;. 

e) Giving up spare time that you' spent to buy" and / 
\ operate a large refrigerator needed to store all 

r that perishable 4 , food." . ♦ • 

•/ ■ . '■ ■ ■* * - ■■ * " . " • - ,'" 

NOTE TO TEACHER : Students might argue that there is more 

than one alternate way of using each. of the limited resources 

described in these situations. You should -paint out/that 

opportunity /cbsts refer to .the next best use to whi<?% the 

resources can be put; . , * 



N.i: To; end thislfcesspn^r 

i make decisions^ t costs Vas well as v 

* # the benefits that -.go along with tfrosfe decisions > ^ Point: V 
out in closing that when costs, are estimated, money v ' 
- costs are often important i , But opportunity costs - ■• 
' : the next best opportunity that 4 : 'must be giver*, up when 

3 'particular " decision "i'g made - must always be considered 



i^.' ' " ■ -- ...... • . .;■ 1 . - . < 

SUGGESTED EVALU ATION STRATEGY: , 1 

~ ' ~ " ■ V. •■ "* -■ * 

<" 1. Ask students to define opportunity costs. Have them 
^ give an example from their own experience. ? ^ ^< 

2. ' Develop a series of short energy-saving de^^i^^state- 
r • . : ments similar to those' contained in Part B^f|:!^e| stu-, 
k " . V 'dent worksheet . \ Have students describe an-^^f:tunity 

cost associated ^ith each ^decision. Here are ^ome " 
possible statements : \ '/■ ' " ' ^ 



a) Deciding to reduce the amount 'of natural gas, 
\ used by turning down the thermostat in your 

home ; ' l . ■ . ' 1 * * 

b) Deciding to reduce the .^ourit of gasoline us'e^d 
by getting your ear ' tuned. . a - . ' 



SPrtT OFI 



The^U. S . Department of Energy published a"* 8 free pamphlet en- 
^title^i "Tips for Energy Savers ." Single copies, can be obtained 



by writing; 



"Tips for; Energy Savers" 
.Pueblo, /CO 81009 



. * In the /pamphlet, are hundreds of suggestions for reducing^ * *" 
.energjPconsumption. ' The^e suggestions .aire grouped under three head 
ings.: (1) In and Around the Home, (2). On the Road, (3) In the* 
Market Place. * .< ; ° . . ^ 

Have^gtudetits examine the suggestidhs '. in/ the pamphlet. 
Assign the A^the task of .describing opportunity cos ts associated 
with these/ suggestions . . ' „ ■ 



SJUDENT HANDOUT - 



EartvA:^ Shown bejow are choices faced by' different people. In 
.. each case .(i) Identify the limited resource described, (ii} 
identify the choice' that you would pick, arid (iM) statt the 
opportunity cost involved .in making that, choice. Use tfte 
. space provided for your answer's. 

Situation One: .Mark can babysit on Saturday night .or 
/ go but with friends. 

* i) Wl^&t limited resource is described here? * : 

ii) Which choice would you pick?_ • ', '> 

iii) What is th# opportunity cost ittvolved in making the 
choice? . . ■ 



Situation Two: Tina can spend -her paycheck received for 

\ ' delivering newspapers to* buy a new record ' 

album or a new* shirt. : ' / 

i) ' What limited resource is descried here? 

ii) Which,; choice would you pick? .; , '•• 

.iii> What is the opportunity cost involved in making that h. 
. choice? \ ' • • 



SituaitiQn Three:' Bill grows vegeftbles in a small garden be- 
hind his house. He has enough space left 
to plant either 1 tomatoes or. green peppers. 

i) What "limited resource *is described here? ^ 

ii) Which choice would you pick? ' ~~ ~ " 



±±±) What is the opportunity £ost involved in making fhe 
choice? 



PartB: Listed belpw are 5 decisions that you could make to 're-, 
duce energy xise. There are benefits (in terms of possible 
future-/ savings ) that go aiongArith ^ach, Some decisions • 
have money, costs Mat, go along wi£h them. Your job, however, 
is to consider only opportunity costs. Write down: in the 
s^ace provided, an opportunity cost that would go along with 
each of these decision . Many different answers are, pos-' 
sible.. ■ ^ 1 

* -T- - >tr ■ 

v *3£ 
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Saving energy- by turning dowtt. the * thermQS tat pa your 
air c o nditrioher ' . . ,. • - • • - \ '■ '■" 

Deciding t§' reduce the amount, of gasoline usfed by | . 
taking . the' .bus -, ' , _ . .. ' ' ■ • ' ■ 

Deciding to reduce'. the amount of heating oil used by 
spending % the weekend caulking and weather /sttipping 

your" hom e' / : * : ■ ' - . V..-" ■ • ■• ■ - • • •- 

■ . • v ■*•" ' v .- - ' > ' •• : ■ 

Deciding to reduce the amount of gas olihe'-used by 
moving to & home nearer the pl'^ce where you work 
- - \ * i ■ • * — ■ 

Saving, gasoline by doing all your grocery shoeing 
in one weekly trip ^ 1_ - « - 



•v. v 
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LESSQN 7: HOW MANY SHOULD WE BUY? 



CONCEPTS : Demand, 'price mechanism 
RECOMMENDED USE : Middle schoc£ 
TIME REQUIRED : 1-2 class periods . 
MATERIALS REQUIRED : One. apple 



Student hindout; "My Demand Schedule " 
Transparency "Class Demand 11 ■ 
Student handout "Demand for Gasoline 

in' Hoosierland" - s • , \ : 

Student handout "Scenes' at a Hoosierlaind Service 

Station" '* 
Blackline masters provided/ , . ■•• 

/' 




RATIONALE : ^ N( 

The concepts of supply and demand are extremely helpful in ; 
understanding erfergy issues. Unfortunately, the concepts are often 
used. j.n a confusing manner by^ writers and speakers. It; is ^there- 
fore important that, students learn the correct definitions of 
these concepts and their accurate application to energy use. 
The purpose of \this lesson is to clarify , the cortcept demand . 

The demand for a good refers to the amount of that good 
that consumers are willing and able to purchase at various pos- 
sible prices, other things being equ^l, during some particular 
'"period of time. The/lower the price, the more will be demanded 
and vice versa. :' 



INSTRUCTIONAL OBJECTIVES : > ^ • n 

On completion of this lesson, learners will be able to; 



1. " define demand; 
*2. describe the relatio^ 
• quantity demanded .- 

SUGGESTED TEACHING PROCEDURE : 



tween prices and the 



A. Begin this lesson by shoeing the apple to the students, 
Describe "it (weight, variety) an^lpt students examine 
it. Then say "Raise your hand *if you would buy apples 
% like this one . " 
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Distribute handout "My Demand. Schedule". -Explain that 
in the column labeled "Amount L Would Buy" students 
should write' the number of apples tTiey " would b~e bo th' - 
willing and able to buy at each, price , today s (Note : . 
you migh£' neeTTo explain that- ■'willing" means you 
would like to 'buy something; "able" means you have 
the money to, buy sometttihg . ) . 

Point out that someone who is willing and able to 
buy two apples at 3.0 cen*s.leach would be willing 
and able to buy a't least two apples (and maybe more)- 
at 25 cents each. Then, for each price in turn, ask: 
"How many apples would you be willing and able^to • 
buy if apples were ^ cents each?" Have>students 
write the amounts they would buy on, their schedules. 



n er students complete the handout,, project trans-* 
patency "Class Demand Schedule". Have students . 
raise their hands with fingers extended to show the 
number of apples they would be willing and able to- 
buy at each -price as you announce it. Write the 
total amount demanded on the * appropriate line of 
the class schedule. (There may be prices at winch •, 
no apples are demanded) 

Point out that the schedule jus*t created shows the . 

•demand for apples, otoday. Demand refers to the ' ^ ■ 
amount of somethingTTn this case apples , that , 
other people (you -students) are willing and able 
to buy at various prices, other things being equal . 
Ask "How many apples would this class be willing 
and able to buy -if they sold at 50 cents each? 

■ How^about 1 cent each?" \^ . • 

* J . . 

Project transparency "Class Demand Graph". Select 
students to plot the data on class demand as pbints 
on the chart. *Then connect the points. 

Ask the following questions about the line, graph; V 
created in Step F. (Note : This might be a good 
opportunity for you to introduce some of the fea-r 
tur'es of line graphs.) 

a. How nfany apple's was" the class willing and able 
to buy at 25 cents per apple? " 

b. ' ' At what price was the cl-ass Vil ling and able 

to buy apples? • 

c. As the price of each apple went up, what ( 
happened to the number of apples the, class was 
willing and able to buy? (Student response - 

. it went - down . ) 
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d- As the price of eachfapple went down, what 
j~ happened to the number/ of apples the class 

was willing and able to buy? (Sba^erit ffesporisi - 
it went up* ) . ' " ' [ 

e. What general statement can you make about how " 
* the price of apples affected the number of 
apples the class was willing and able to buy? 
(Students might Respond: ,As price goes up the 




number of apples* the class was willing^ and 
dble to buy \^np down and vice versa*. >l 

You might want * to have .students creatjeTa~second demand 
schedule and graph (using the procedures descrxbef 
above) for an item .that most students value moref 
apples — like candy bars or "twinkies . M This wil 
students an idea of How the amouttt^of a good def 
at vatious prices depends on the nature of that, 

Distribute handout "Demand for Gasoline in Hoosier- 
land." Point out that the information on the hand- 
out is" fictio nal but it is realistic. 

Have students foliow the directions , in Part A of the 
handout. They should, respond: Demand refers to the': 
( amount ) of a product, in this case ( gasoline ), , that 
people are willing and (able)' to buy at .various ( prices ) .4 
The table says that if gasoline was ofrfered . f or sale 
at $2. .00 a gallon, the amount demanded would, be 120,000) 
gallons* "If the price was ( $1.00 ) , ehe am6unt dimancTed 
would be 40,000 gallons. _ • 

* m ■ m • - 

Have students answer the questions in Part B of the 
handout. They should respond: \, 

a) 50,000 gallons * ±* : 

h) $1 .,25 a gallon 

c) It went down. / 

It went up. " 
e) possible response: As price goe's up the number 

of gallons of gasoline demanded goes down, and ' * 

vice versa. 

Conclude this lesson, by pointing out that the demand 
for a good - whether it be apples or gasoline - refers 
to the amount of that good that people are both will - 
ing £?nd able to buy at variou^prices , other things 
being equal , during some par£||u"lar period of time. 
Point out further that price j^s an important effect 
on the amount demanded. The higher ^the price, the 
less will be the amount demanded. ' 
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SUGGES TED, EVALUATION STRATEGY ; • 

1. Ask students to define deinand. >■ . 

2. Have students describe in. writing or using ^diagrams 
how the amount demanded changes with change in price 

t SPIN OFF r { ^ ■ • , 

In this lesson students were introduced to the concept of 
demand. They learned about the relation between price and the 
amount demanded. To extend this lesson, have them respond to 
situations described on' the handout "Scenes, at a Hoosierlandj 
Service Station. 11 ' \ ^ ^ 

NOT&: A shortage is described in the first situation, a 
' surplus in the second 

NOTE: Tli3s lesson is intended as background for three lessonS 



"Supply, c Demand and Prices in the Energy Market" 
!l Chang^s° in Supply and Demand" 

"'Prince Ceilings" " ^ 



c 
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f ' ■ STUDENT HANDOUT 

{ ■ " '■■ ■ ' 



. MY DEMAND SCHEDULE 

< 

Today's Date 



-3 

i 



PRICE PER APPLE > . . AMOUNT I WOULD BE WILLING 

'•' • ~" ~& > ; * to AND ABLE TO BUY ■ 



50C 

45 c 

40c 

35C 

3.0 c 

25C 

20C- 

15c 

10C 

5c. 

10 



) 



t 



6*5 
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TRANSPARENCY WASTER 



CLASS 



DEMAND 



TODAY *S -DATE 




Price per Apple 



, 50c 
45c 
40c 

m 

25c 
20 c 
15C 
10 c 
5C 

'•" lc 



S 



Amount class would be 

willing and able to buy. 




TODAY'S DATE 



4 



Price per Appl§ 



50c 
45c 
40c 
35c 
30$ 
25C 
20C 
15C 
10C 
5c 

oc 



10 20 30 40 50 60 70 80 90 100 
Amount the class would be willing and able to buy 
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STUDENT HANDOUT 



DEMAND FOR GASOLINE IN*HOOSIERLAND. 

- ' JANUARY. 1, 1983 1 



'PRICE (PER GALLON) 
$2.00 
1.50 

♦ 

1.25, 
1.00 
'.50 

PART A: 



AMOUNT DEMANDED t PER. GALLON) 
% .,' 20,000 
30', 000 
. • * 35,000 
40,000 
. 50,000 



Fill ( in the blanks in the following sentences. -Use the 
information above to help you. Also use what you know 
about demand. * • / '. • . - ' \ 



The table above shows the demand for gasoline in Hoosierland 
on January '1,, 1983. Demand refers to the' of a pro- 

duct, in this case • , that people are willing and 

,to buy at various . . The table says 

that if gaspline was pf fered for; sale at $2.00 a gallon, 
the amount demanded would be ■ \ gallons. If the 

price Was ' • , the v amount demanded would be 40,000 

gallons . v - f 



DEMAND FOR GASOLINE IN HOOSIERLAND 
JANUARY 1, . il'98'3 "7 



Price 
2.00 
1.75 
1.50 
1.25 
1.00 
.75 
.50 
.25 
0 





















— * 















































































































































































































































of Gallon^) 



Gallons of Choline 



- - * . • TOT*- 

PaTtB: Answer the following questions in the space .provided: - 
" — t — Use the information in the graph to help you. 

■ ■ > * " ' 

a) How many gallons* of gasolene would be demanded if the 
* price was $.50 a gallon? .' ._ » .« 

: • , • > . - . - : 

'•*' b) At what pripe would 35,000 gallons. of gasoline be.de,- 
manded? ' 1 .. 1 . . ■ I : ■ < , • 

■A ; 5T ; ' ; '■■■f: ' : " *' - " ■ ' • ' . ' 

5 c) As-- the ipricd of each 'gallon went .up, what happened to 
the number of gallons demanded? . ' * ; 

d) As the price of each gallon went down, _what happened to 
the number of gallons "demanded? ' . . 



e) What general statement can you make about hpw the pr^Lce 
-of gasoline affected the numbers, of gal Ions,, dfemanded?^ 



4 
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STUDENT HANDOUT 



SCENES AT. A HOOSIERLAND SERVICE STATION 



Demand 'for Gasoline ice Hoosierland ' • V 
! January. 1 , J. §83, >•.'• T • . • . 




j.Ce ,<p'er 'gallon) 
'$2?0.0 " • '•• . . * 

i;-25 • • • 
1.00 
..50 • 



•.^Amount Demanded (per .gallon) 

* V 26,000 . 

'" " • -30,000 ? . ■ •'. ■ + 

35,000" . . i 
» . • 40 ,000 ' *■ . 
• . • 50,000 . ,. 



Situationi,Qne : On January 1,- 1§83, the price of gasoline in Hobsier*- 
land, is set at $1.00 a gallon. At that price, service station" 
owners of fer 30,000 gallons of gasoline jcor sale . Hop-many , ' 
. gallons would be demanded at/that price? • , *fc$o"k .at: thst 

following "pictures.. Which would be t-ter . describe" .the scene , 



at" a seifvio^ s_.tation, in Hoosierland after gasoline had bee.ri 
selling* -for' $lv,00 a. gallon for a. wh'ilp? 





FREE 
case of 
"coke with_ 
fill- up 




r 



; #> . . v, ' \ ■ • \ r; • ~ ' y , '■ k \ '■ 

Situation Two : On January ! t 1983," the price of ga spline- in HoQsier- 
— ] land is set £t $1.50 a gallon; At ^that jjpipe, service station 
owners offer 40,0Q0 gallons of gasoline "^of sale. How many 
gallons would be dsmancied that pric^r . , Look at the 

folLowing' ; pictures.*^ Which-* would better des.cr ibe^the scene at ' 
■: . $l % service station in Hoosierland after gasoline had beefr spell- 
ing for. $1.. 50 a gallon for a while? . . " * , : 





: : ^^ T*feSSQN; 8t^, S UPPLY, D^MANf) ;AND ' PRICES IN THE ENERGY MARKS? 
- ■ ' — ™ "' a T » — : ; t : " — — p > f * — 

COIjlGEPTS : '-Market, ^supply*, demand, market clea^ingVprlQeJ v . - . ' : 
RECOfctflEHDED T|S& ;* Middle school . 

TIME' REQUIRED !2-3 class periods'".. ' - : . ■ - v 



; MATERIAL REQUIRED' ;'. Student materials, '.included - ; * : - . ' 
■ , , : . v iStudent-. worksheet's : . - • . 
; ^- ' ' <'*• , " " % 1. "Supply' and Demand 11 - ...... ; " . 

. 1 ta ; ? 2." "Scenes at a Hoosierland Gasoline "Station 1 

•"' ' V . * ' i» • ^lackline. masters of * these worksheets are included. 
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gAPMICS tjj THIS .LESSON- : 



^ "In the^ American* ecorfomy individual buyers and sellers re- 
gister their decisions to buy or sell goods, services and 

productive resources, in the market. The market "adds u]$" 
; /these individual, cfecisiorls .to buy and sell and Creates 

out of them, aggregate forces known as supply 7 and demand. 

• Supply -ad denaand constitute the* sum total, of. all the 
/ynd±^>Lfiual decisions to- sell and t.o buy in the market. f 
In ; vsracti'q^ with one another y the price of what is .bought 
and sold is' determined. . ' " * . 

Supply - indicates;; the amounts of anything that will he 
". offered for - sale "at various-' possible prices during some 
period ; i'pfr talfoe , other* things constant. Generally, the „ 
higher the price of> something, the more it wili be prpV 
duced and- offered for sale and vice versa. , .. • , 

: ■"•.-• ! y >' ■ ; * V , * • : 

Demand J T^>f lectg the amounts that consumers will* be will- ^ 
ing 'and able^to buy at various possible prices during ,the\ 
same. timfe period, other things constant. Typically, %he . 
' lower the price, the 'more; will be demanded and vice ve'rsa. 

In the market; supply arid demand working togethef^deter- 
inine a.' rnar.ket clearing price . At this price the amount 
- demanded And ;the amount &upplie£ are equal. 



RATION ALE: . \ ' L 



The concepts . of . supply , demand aud^market clearing price are 
useful '"when analyzing the econoJHactiohs involved in energy 
•use'. . Unfortunately, -^hesor conc^BP are often used in a 
; :'confusing maaner by writers and speakers. It is therefore 
•import^ant C-rfSt students . learn 'the} correct^ definitions of 
these concepts dnd their accurate application to energy 
use. Clarifying these .terms' and^using thenl correctly, is . 
the purpose* qf this lesson: 4 • . r . 
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IdSTKUCTIOMAK OBJECTIVES : . ■ ' < fr 

On completion of this lesson, learners will, be ab,le to:' 

' 1. define supply, demand and market clearing price ; 

2. describe . the relation be tween* prices and tl^p ., : ^ 
quantities supplied and demanded;, . V * 

3. describe how price changes affect the decisions ./ . 
made,)t by producers-, and consumers. - 

SUGGESTED TEACHING PROCEDURE : "' * 

NOTE ': An effort is made in this ,' lesson to make -an abstract 
set of ideas - the working of a market economy 0 - concrete 
for students. Thus, »a survey like .the one described in v 
the lesson is *iot really held to determine level "of supply 
and demand. Estimates are njade" as if , a survey* of indivi- 
dual consumers and producers- was held and their responses 
werfr added together, however 

> , One of your tasks in this ..lesson will be to periodically 
■ - . remind students that .they will get a good sehse of how the 
"real worj.d" works in terms of' supply and demand by:wprk- 
ing with the imaginary material in this lesson. Several < 
suggestions for connecting the lesson with real world event 
are. made in this teacher 1 s guide . 

A. You may decide to present the mat-erial contained in 
paragraphs 1-3 (including Table One) to -the students 
orally. It is important for students to realize that 
consumers were" asked- how much gasoline they would be 
willing and able ' to purchase on the day of^the survey 
and that individual answers were added together to pro 
■duce ft the demand figures, s'een in Table One. 

NOTE: In* reality, of course, demand is never as accur. 
ately computed as. it is here. Nevertheless,' it re- 
presents the sura of individual consumers 1 decisions. 
. m ' In the same way supply represents fehe sum of indivi- 
dual producers 1 'decisions-. . _ 
■ • -, 

B. Have students read paragraph 4 and review the charac- 
teristics of demand as' a- group: . k . 

The amount of* a product consumers are willin g and . 
able to purchase" at various possible prices during 
a period of time. v ^ 



NOTE : Certain factors determine the amount of a 
product , -1 ike /gafeolihe, ; that consumers are. willing '■ 
and able to purchase at : . various prices * ; These f^c- 
toys, called determiriants bf demand , like consumers' 
income and taste, are subject to change. The amounts 
demanded at .various, 'priced will also change. In this 
lesson a specif ic date/ is always used when discussing 
demand.' This has the effect of holding these determin- 
ants of 'demand constant. (They probably won't change 
in one day) . This allows students to observe the 
effects of changes in price on the amount demanded 
without worrying about "other things cons tant . 11 . (The 
lesson "Changes in Supply and Demand" examines the 
determinants of demand- and supply) . 



Hand out the worksheet "Supply and Demand.", 
dents follow the directions in paragraph 5. 
graphs should look like this: 

FIGURE A: DEMAND FOR GASOLINE , HQOSIERLAND 
April 1, 1978 " ~ 



Have stu- 
Their 




10 15 20 25 30 35 40 45 50 55 60 65*?70 75 80 
Gallons of Gasoline 



(Tens of Thousands 
of Gallons) 



After students have completed .their demand line-graphs , 
have them answer the question in paragraph 6. They 
should respond "C , the amount of gasoline demanded 
decreases as ,the price increases. 11 



To complete this section of the lesson, point out 
that what is true of Hoosierlind is true elsewhere - 
certainly in this country.' wit is. also true for most 
products. Consumers will buy. less of a.praduct at a 
higher price than they will at a lower price, other 
'things constant. 

•The next section of this lesson deals Vith -sutipiy. • 
It is' covered in paragraphs 8 to. 13 of the student' 
materials . ' : Use the. procedure suggested in Steps 
A-F above to cover this material. Students are 
asked to construct a -line graph in paragraph 11 . ■ 
They uste the worksheet "Supply and Demand"'. Their 
graphs should look like this: ' 



FIGURE B: SUPPLY GF G ASOLINE, HOOSIERLAND^ April 1, 1978 
: : ~W' 
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H. 



Their answer to "the question -asked 'in paragraph L2 
should be "A - As. price increases, the amount of 
gasoline supplied^ also increases.' 1 , 

NOTE: Certain factors determine the amount of a pro- 
duct, like gasoline, that suppliers are willing* and 
able to offer for sale, at various prices. These* 4 
factors, called determinants of supply - like the 
price of resources and the number of producers - - 
are subject to change. When they change , the amount 
supplied. at various prices will also change. In this , 
lesson a" specif ic date is. always used when discussing 
supply. . This- has ^-the effect of holding ..the s,e deter- 
minants of supply constant. This allows students to - 
observe the effects of change in price on. the amount 
supplied without worrying about "other things constant 
(The lesson "Changes in Supply and Demand" examines 
the determinants of supply and demand.) 

- • & 
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Conclude the section on supply *and , demand by pointing 
out that what 4 is true of Hoosierland is also true else- 
where In the U.S . It Is also true for mos t products . .. . 
Producers, .will provide more of a. product for -sale . at 
a higher- Xjjrl'pe. than w they .will at, a # lower ■ price , other 
things constant:.*- . - : ■ \ 

-Paragraph 14 reviews what students have learned about 
the neecfe of Hoosierland consumers and producers . 
Basically their needs oppose each- other. . * 

You'might point out that what is true of Hoosierland 
is true of the U.S< and what is true of gasoline is 
true of almost all products. Producers are willing 
*and able to offer more^at high prices. Consumers 
are willing and able to purchase Tnore at low prices. 

Then point out that in the U.S., as well as in Hoosier- 
land, questions such as what price is charged, how much 
is produced, how much is purchased and who gets what is 
produced are answered in a market situation. (Paragraph 
15 and 16) . 

Have students read paragraphs . 17 and 18. Point out that 
the graph in Figure C shows the market situation for 
gasoline in Hoosierland for one. moment in time. In 
the graph the demands of the consumers are allowed to 
interact with the supplies offered by the producers. 

NOTE : A similar graph could be used to show the inter- 
action of supply and demand for, nearly any product 
avai-lable in the U.S. 

Have students read paragraphs 19-21. Review these 
paragraphs as a class. 

* j 

a) There is one price - $1.25;- where the. supply and 
demand lines intersect and the quantity demanded 
equals the quantity supplied. 

b) This price is called the market clearing price 
bedduse ... ; 

c) all gasoline of fered for sale at that price would 
be purchased. 

NOT.E : Some students may. have trouble understanding why 
35,000 gallons would be 'both demanded and supplied at 
$1.25... If they do, have them look back to Figures 4 
and 10 to examine* supply and demand separately at the 
$1.25 prifce. 



11 . 



0. 



( p. 



Q. 



Point out chat under normal conditions the price of 
products tends to move towards the market clearing, 
price. (NOTE : . One exception in the U.S./ economy 
occurs when t:he government imposes a price, control 
below the markfef clearing price . -This topic is ex- 
amined in the lesson "Price Ceilings. 11 ) 




Once the price of a product is established in a market^- 
situation, the amount'of that product that will be pro- 
duced and purchased is also . established. (Paragraph 22) 
* ■ ' ,/ .. ■ 

A new idea is introduced in paragraph 23. Pric e has 
a rationing effect . It determines who will purchase 
a product. Have students ■ read this paragraph carefully. 
Be sure they understand that price plays a rationing 
role. 

With the information contained* in paragraph 23 as back- 
ground, have students follow the directions in paragraph 
24. Accept all reasonable suggestions. You might want 
to distinguish between 1 short rang e (SR) options - 
things tha't people can do immediately - and long range 
(LR) options that they can implement over a longer 
period of time. Students might respond: > 

- /, , r& , r f , . 

The ponsumer could do without gasgline (SR). 
The consumer could use a lot less gasoline 
by using, his/her car less'(SR). 
The consumer might stert walking or taking the 
bus (SR) . "... • 

Purchase a fuel efficient car (LR) . 
Move closer to job, schools , shopping (LR) . 
Political action to increase/ improve publijp 
transportation (LR) . 



d) 
e) 
f) 



—-■A 



SU GGEST ED EVALUATION STRATEGY : 

/ 1. Ask students to define supply, demand and market clear- 
ing price . , 

2. Provide students with inf ormation/about various energy 
products similar to that contained in Table One and 
Two. Then have them: 

a) construct line graphs ; " . 

b) state in words the trends shown in the line graphs, 
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Here is some rnf ormation that you can use: 
• f DEMAND FOR ELECTRICIT Y 
Amount Demanded . Price a (per Kilowatt hr . ) 



Amount Supplied 



100,000 fcilofwaet hrs 
90,000 
7 0,000 

50,000 ^ 
45,000'- ' - ' . 



ic 

2 c 
30 
4c 
5C 



30,000 kilowatt 
hr s . 

45/000 
70,000 
80,000 
95,0.00 



3. 



Use the information in the table above to create a 
market situation graph (like Figure C) . Then: 

a) , have students identify, the market cleaning price ; 

b) .answer questions about 1 the options available to- 
f| consumers and producers when the price of elec- 
tricity changes* 



SPIN OFF 



In this lesson s-tudents have been introduced to the concepts 
of supply and demand as they ihteract in the market. They 
have learned where prices corfre from and that they usually 
stabilize near the market- clearing price. To extend this 
lesson, have them respond to the question^ on the . worksheet , 
"Scenes at a Hoosierland Gasoline Station." . 

UQTK: The first situation^escribes a surplus, /^au 
should point out that a sale'' at "a clothing store, an 
after * Christmas sale, a Washington's Birthday sale, 
etc., are all' similar to the way gasoline producers 
deaLt with the surplus (as shown in* th'Qv picture 
of prices being lowered). Each of ; th^se^ techniques . 
is us^d by sellers to 'find a price where /-all of their 
merchandise will be sold to .customers. A clearance ^ 
sale is an attempt to clear the market. s 

The second situation describes a shortage In this 
situation the prices would be going up, encouraging 
sellers to sell, more and consumers "to buy -less. ■ % 
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STUDENT MATERIALS ;.' SUPPLY, DEMAND AND PRICES IN THE ENERGY MARKET 

DEMAND FOR GASOLINE 



1.- Imagine that an energy survey was, held in the fictional, 

country of Hoosier land . ,The survey was held about 5 years 
ago. In the. survey, energy consumers were shown'a cfftart 
of different < gasoSLne prices . The chart looked like this: 

Price Per Gallon 

$2.00 
1.50 . 
1.25 , 
1.00 

... .50 



4 ' 2. Consumers were asked "How much gasoline would you use at 
each of the prices shown on the chart? 11 They were asked, 
to tell how, much they were 'wil ling and able to buy on the 
day of the Survey, April 1, 1978. s "' : 

^ 3, The answers, given by all consumers involved in the 'survey 
were added together. The results are shown in T^ble One. 

; V TABLE ■ ONE: DEMAND FOR -GASOLINE, ^pjsiERLAND 
* , t j : _ April '1,. ^978 * 

, Amount Demanded (in gallons) 

\ / .20, $00 k 

^1 . : • 30,00'0 

35,000 
4O7QDO 

,50 , ' \ 50,000 

.e 0n6 shows thefc demand for gasoline in Hoosierland on 
.day of the sur\%5r. \ Demand^ ef ers to tfie amount of a. 
product that people are willing fend able to purchase at 
various prices at a certain dime. ' the table says that 
if gasoline was of fered; for sale at $2.00 a gallon, the 
amount demanded would be 20,00i) gallons,.' If the price 
was : $K00, b the amounp de^andedj would be ^40 , 000 /gal Ions . , 

In Figure A on the / worksheet ^Supply and Demand", gallons 
of gasoline are shown along tfhs horizontal axis . Price 
is shown along., the vertical aiis.' Use the- information in' 
Table One" to construct v a line ,gr&ph on the worksheet. 

. * 4 ' ■ . -ft- • -7* . ' v 
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4 Which pne of the fol lowing conclusions can be dravtCjrom. 
the demand line that ypu constructed?' 
, • • ■ ' *> 

a) The amount of gasoline m demanded does not seem to be 
affected by price. 

b) As* price increases, the amount of gasoline demanded 
also increases. 

c) The amount of gasoline demanded decreases as the 
price increases . 

VJhat is true >of Hoo&ier land is true of the United States . . 
Consumers will -buy '"less of a product at a higher price. 
They will buy more at a lower price, other things constant. 

: SUPPLY OF GASOLINE 

In the survey of April- 1, 1978, Hoosi^rland ' gasoline pro- 
ducers were also shown the same chart. " They were asked 
"How much gasoline would you offer for sale at each of the 
prices shown on the chart ?" The producers were asked to 
tell how many they were wil ling and 1 able to offer for sale, 
on the day of the survey. • • . 

The answers given by all producers involved in the survey 
were added together.' The results are shown in Table Two. - } 



TABLE TWO: SUPELY OF GASOLINE, ROOSIERLAND x \ 
April 1, 1978 . . 




10, 



11 



1.00 



50 



■teount Supplied (in gallons) 
.60,000 
40,000 
-35,000 
* 30,000 
20,000, 



r 



day of the ^survey, 
that producer^ are 



Sup 


ply 


will 





The table says that if 



gasoline could be offered for sale at $2.00 a gallon, the 
amount supplied would be 60,000 gallons. If 'the price was 
$1.00, the amount supplied would he. 30,000 gallons. 

In 'figure IB on th&worksheei "Supply and Demand," galloons 
of gasoline' are shown along the horizontal axis . Price 
is shown along '.the. vert ic\e axis. 'Use the information in 
Table' Two to construct, a line graph on the- worksheet . -;. 



Which, one of the following conclusions Ncan be drawn from thd 
supply line grdph . you constructed^ 

a) As price increases , the amount of gasoline supplied also 
increases . . 

b) The amount of gasoline supplied does not seem to be 
affected by price. 

c) Th£ amo\int of gasoline ' supplied decreases* as the price* 
increases . 

What is true for Hoosierland is true of the United States.; 
Producers will offer more of a product for sale at a higher 
price. They will offer less at a lower pri^e, ether things 
constant . ^ ■ ' * ' 4 ' >■ 




THE ENERGY -MARKET 



Decisions made by consumers and produceriipEr Hoosierland are 
affected by the .same factors. But thes^ Tractors affect .the 
decisions of consumers and producers in the opposite way'! 
Producers are willing and able to offer more gasoline for 
s'ale at high prices. Consumers are willing and able to 
purchase less gasoline at high prices. Consumers .are willing 
and able .to purchase more at low prices. Producers are 
willing --4rid able to offer less for sale at low prices. 



willing --Mid able to off- 



The answer is that Hoosierland" producers and c on s timer s . must' 

make their needs known to each other. This- is done in a 

market . * ' * 

i 

The market for gasoline X in Hoosierland can be seen- on the 
following graph. It was made by 'putting the demand line 
graph and- the. supply line graph that 'you constructed, to- 
gether , ; ' ' ♦ ' ' r 

•• Figure- c; market situation, hoosierland 



Apriljj 
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17. The gT&ph in Fa/gure C shows the amount of gasoline that 
consuls in Hoosierland demanded on April 1, 1978. It 
also shows the amount of, gasoline that Hoosierland pro- 
ducers supplied on that date. , . 

IS. At. what 'price will gasoline be bought and sold? There is 
''one point at which the demand line and the supply line in- 
tersect. It is at $1.25 a gallon. _ »/ v y 

19. If the brice of gasoline is $1.25 a gallon -i 35^000 gallons 
will be demanded. Ah equal amount will be supplied. At 
that price producers will offer for sale the same amount 
of gasoline as consumers will purchase,. 

$1.25 is the market clearing price , in this situation. All 
gasoline offered for sale woultf be purchased at that price. 

21. Price determines how touch producers are willing and able 

" to offer for sal"e. It '.also determines how much consumers* 
-are willing and able to 'purchase. 

22. The market clearing price also determines who will purchase- 
the product. If gasoline, for example, is sold at $1.2,5 a 
gallon in Hoosierland, 35^ 000* gal Ions will, be purchased. • 

' But it will be purchased only by those consumers who are wil 1 
ing and able to 'spend $1.25 for a gallon of gas. If the 
market clearing price increases to $1.50 some consumers 
will not purchase gasoline. Others will buy-less. 

23. To end this lesson, list three options that are., available 
to a Hoo'sierlfend consumer who is unwilling and /or unable 
to purchase gasoline at the market clearing price ($1.25). 
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•WORKSHEET 



Price 
3.00 
. 2.75 
2.50 
2.25 
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.75 
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SUPPLY AND DEMAND 
FIGURE A: DEMAND FOR GASOLINE, HOOSIERLAND 
April 1, 1978 . . ■'' 
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FIGURE B: SUPPLY OF GASOLINE'^ HOOSIERLAND 
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SCENES AT A'HOOSIERLAND GASOLINE STATION 
MARKET SITUATION , HOCJSIERLAND 



April,!, 1978 
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Sometimes the price of* a -product is set above' or below the market 
clearing price. Imagine, for example, that the price., of gasoline 
in lioosierland was $1.50 per gallon. Use the information m the 
above figure to answer the following questions: » 

a) How much gasoline wo.uld .consumers be willing and able • to- 
' purchase 'at that price?. ' , v ■ • • 

b) How much gasoline would producers be . willing and ■ able. , to 
<• . offer for sale at -that price? 

,c) Doeg the market clear at "that price? ■ 

d) Which of the following pictures would better describe the . • 
4 - scepe around 'service stations in Hoosieifland- af ter*" gasoline 
had 'been celling at'$U50.a gallon for a while? , • 



How imagine Chat the pr'ice of gasoline in Hoosierland ;is ^1 • 00 per- 
( gallon. 'Use the information .in the figure" to answer the, following 
questions :. . .' * 1 ' / ' . . • H ■ 

a) liow much gasoline would consumers, be willing , and* able tp / •■•»?■ 
purchase at that price? • ••, ' . • •• v"r . *. • • 

b) ' llow much gasoline' would producers be willing and able to , 

offer for sale at that price?., • 
•■ c') Does the market clelar at this, price? . . • .•• • t 

d) Uhich of the following pictures would better describe, the- t • 
scene around sejryice stations in Hoosierland goon after t • 

gasoline started to_s^ll- for' $1.00 a gallon? ' 
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V »LE'SSOM 9: > CHANGES. IN SUPPLY ' AN DEMAND ' ' • '. 

GQNCEPT& ; Determinants t)f' supply ar^d demand; changes in- supply 

7 ■ — * and dejnand'*- ' • .. ' , 

* ' • * . ' ^ * 

• RECOMMENDED- IfsgT " Middle school" (This lesion .deals with advanced 
, ' • ■' ; \. ; , /concepts/ However, it serves as a valuable*' J 

V- " , 1 background for understanding baycotts and their 

* J » ^ I v effects ^on producers and cortsum^rs.) 

*T:.tHE REQUIRED* : ' 2-| class periods - ' • 

■ ' 1 ; . ; " » ■ . .-"3 '.; ■ 

. MAT EK1AL? ■REQUIRED : o 'Student materials provided 

ECONOMICS IN :T.HIS LESSON : 

— : " — 5 — * . -. 

• ■ • ■ . f • ' .k ■ • ' ■. * * 

v * The supply of* ja good refers to. the amount?'' of , that good' that 
v -producers a#e filling and able to - of f er Ifjbr 'sale at various 
pps^ible 0 /prick£ , other things constant during -some particu-, 
la£ period of '.time. . ■ \> .) 

_\ _ IJhat, determines the amount of a good supplied a^t various 
prices? Therd .are five determinants of supply: (1) the 
■\pric,te of . 'the .factors .^of production, (2) technology, (3) ' 

* the* '.pr ice df 'at her goods , (/0 the number of producers , 
^aci ,(5V the producers 1 expectations about the future. ** 

Changes in ; ;any of these determinants cause a charvge in 
^ supply . .. This can ;be represented, "by a' leftward (decrease? ) 
* br xightward". (increase.) shift in the supply curve for & 
' particular-, period of time. * . ' 1 

\ .The *• demand for a good refers, to the amount of that good that: 

consumer s* are .willing and^able 'to purchase at various 
' pbssible prices 0 , other things constant, during some particul 
-.period /of "tf me . "\i . " ' • ' > - ; \ ' •' 

' t/hat \de t'efrairies. !the* amount of a good demanded at; various 
'.prices? ■■ TheJr-e .ate four determinants ',of demand;* 1 CI) the 
■price .of 'other goods,. (2) c oris umqr -income , ( 3) consumer - 
tastes arid, pref erehces , ^4) ^consum^r -ejepec tations § about 
v. the • future and (5) number of buyers." ,fc ^ jt 

" ' ; ^. ' ■•■'»■ ' s - • » . \ 

Xh^dges 1 in any of these deterfhiriaftts ' cause -a change " in ^ de-: . 
'. ma^. : ^hi^-.'can; he represented by v a 'leftward ^(decrease), or 
5fTg^tw£i£d (increas^). - l %n .the supply curve -f-or a -particular * 



RATIONALE 



Events occur which change * the determinants of supply and 
demand for a. product . This causes supply and demand curves 
(called "lines 11 in these lessons.) to shift. The resujt^is: ^ 
a change in the'market clearing price for that product. - '* R s«"\ 



'One such event was the decision of OPEC nations to restrix _ 
' , the exports of oil to ^teir customers . This lesson, exam^ne^,.. 
' an event like t:he OPEC decision, among others, within sfr>,>^ 
supply-demand context. The lesson shows how "such events • • . 
cause- changes in supply and result . in higher, or- lower raar<cet. y 
prices .*■'.'.' 

■I N S x RU CT 1 ON AL OBJECTIVES : ; . > ' 0- 

ofcvcomp legion of this lesson, learners wi.lj.be able to: 



1. define '/flange iri supply" and "change in demand;" 

2. explain -^^Mhanges occur in, supply and demand; 

3 descivrbe -how^price changes, resulting from changes 
: in supply /affect decisions made by producers and^ 
•■ consumers ... 



1 



SUGGESTED TEACHING P ROCEDURE : 



A " Tf 'vour students have not covered the other lessons in,. 



this' unit dealing with supply and demand, have students^, 
work 'slowly through paragraphs 1-7 of the student mater-, 
ia*ls. Otherwise, paragraphs 1-7 can serve as a review 
of the basics of supply, demand , and market clearing 
pr ice .. • • # * 



•'• '•.">.< Have students .read paragraphs 8.-1.0 of the student, maters-.. 
•'" ° algr NOTE : At this le«el if is not important for stu-. v 

• .dents. toTe able, to" list the 'determinants of demand pr 
•/'' , be able to identify these determinants'. What :is l ; import- 
. V •* ant is /that they understand: , ' ;* . 

1)* ; that -certain factors .determine ..the amount of a -\ ' ^ 
& go&d. demanded at various prices ; ^(paragraph. 8).. 

*2) that: .the demand line- on;- a 'graph • or -vdemand information 
in a tfab % le .reflects the^ status of these" determinants ^ 
'at one point in time/ This point in tl'mte is always < 
identified on. the table br.gr^pti. (paragraph* -9)^ 
*, 3) ' "that' these determinants ■ may change, at any time. .,. 
* • \ *' ' J' ■■ Th*ie.. ; will qause tjie ; amount .demanded v at * yarious 
~ prices* to ..change., '-'(paragraph YO) .. <% 

• • • ' ' - . . u - ''"'i^+J* • >: ' • . ; ■•; '• " 

. Cv Have \s.tudd'nCs fal low the -direct ions 'iri^ paragraph 11. 
^heir^r^ph^ should' look 1 ike trlris V ■ ,/ ;'yV- - * - ' 
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Gallons of Gasoline ^ * of Gallons)^ , 

D.' : Point out that the demand line has shifted^to the ..right.* <, 

Gasoline isva v good, that people want mor6 or as income . 
increases. Ask students^ to list other go 6 d'S. that 
people\want more of as t'h,eir income^ increases . How 
about thing's they wapt • less ' of as income increases? 




G « 



Hi 



Ask students Kov the market ; clear ing price was affected,-, 
.by- the upward trend in income. They /should, respond 
-that it increased as we 1,1. . : A . 9 

Present student^ with the . situation described in para- ■ 
graph 137 ' Ask • t^iem how .the demand, line would shift. 
They should^respond - £o t\ie* left 4 V •' ■ 

Summarize this .sactioS^y h%hli^C.^(^ what is said 

paragraph 14. / ■ • •,"*.-•. 

#" '• -V ■ . 

Ag5in, , it* # is not. Important- for students to kr^bw ex- 
'acCl'y whicli 'factors 'de'terflfi^- the Vajitfunt s.upplieci • at-- 
various prices.. But it is ■ import aftt for ".them 'to under • 
stand: A . ] m 




1) 

2) 



that there >are determinants" oS 
15) 



*f)ply •(.paragraph.* 

that ."the-fsupply litie >on a graph* or 'supply Infopia- * 
t'ipn on a table reflects fe]je status, df these fd&ter- ■ 
. .niinants -at one point in' tigie V^'araafea'ph 16.) '; ^ ■*>.-■ . * 1 ; 
3J that'ttjese determinants^ar^ v. : ' 
supplied may change; :•&*£ arty time ;: tpdrag^aphg ;4-%^trid V T : «- 

Have students ' fo'I.low' the \dir.p colons in, paragtaph ,v3#* ; " *.V 
" .The ir : : graphs: should lbojt Tike. 'this : , . " 'f. 



*3 ' 



'8-i 



9.1 



' FIGURE G; SUPPLY OF GASOLINE , llO OSI&RLAHD , ^ARCI^ljJ^l 979 
Price 4^ \ ' ; + a • >' ' v • ' . * 
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3.00 
2:75 
♦2.50 
2.25 
ZOO 
1.75 
1.50 
1.25 
1!00 
.75 
.50 
.25 
' 0 



K. 



L. 



4 .\ 



Gallon's of Gasoline 



• (Tens of Thousands 
. of Gallons) 



Point out .that the supply line has shifted to the right 
Ask students how. the market clearing price .was affected 
when more producers * entered th£ market.. They should 
respond that 'it went down. ...... ^ 



Summarize this section by -highlighting what sai<f 
in *paragrapf 5 r 3 20.. . s 

Have, -students read, paragraphs 21-24.* You might intro- 
duce .the final section , of .this les l son.by pointing, oat 
caat what is described here is a 
the conditions 'faced by the IK S. 
OPEC* 'drastically reduced exports 
tion that the situation* ds^tirlb * 
. an • agr eminent amcmg independent n s 
ate#their supply decisions is 



situation similar ..t*o 
in 19 73' and. 1979 when 
You migl^fc also men- 



in'- ; paragraph 25.-. 
)pli<*jrg tb a coordin- 

. .,, ~,. rr ^ , called, a cattel . »T.he' ' 

* term* -cartel is of teq used , to' des:cr ibe thf^upP li^rs , 
' themselves - as in "OP EG- vs «a cartel' 1 ^ 3$ :wfep. .as the 
•^agreement among them. •;. '-V*. 1 . . 



Have students<follow 'the direct ioh'sv-in 



^Their gr^p.h^ l 



^sliould look like this 



par agr 4 a 



oh 25 



" 4 . * •* '. 



■\ FIGURE D: ; SUPPLY 6F GASOLINE t HOOSIERLAND , FE-BRUARi 1, 1'980 
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N . llaye. students answer queStiofljs in paragraph 26.* Tt^ey 
~s*hould respond: ' * * - 

' a) $1.75 a gallon . / \ .<* ■ 

, /b) It shifted.vto the .*lg-ft., * 

-c c) 25,000 gallons^ r f ' ' ? 4 f 

d) They' woul^ A be' eAc^r aged' by this.vhigher price to 
' - 4 i offer more oii % , £pp$d within Ifoosierland , Vf^r sale.- 
This might r.eqairV''Tnbre explorat^dn%and drilling 
■ .on ttiei r r ;*part'v -| ,^V?^ ' ^ 
e> They might s ta^t/^^^erving gasoline by making^ .. 
/ % shorter trips*? : . «• ..." * ^ *. 



/ ■SUGGESTEti KVAL^Xt^PN ■ STRANG T : • £ 



1. 

2.' 



_ 5? ••../. 

Ask students to^iefine - Vchange ,in -supply 1 and "change,- 
in demaftd 11 , . * ■ * ■ • 

■Sho"& ^students, ^demand or supply -^ines- on; a graph in- tw6^ 
-different 4 positions'.;* A^k s^tudent^ to explain why t;he, f ^V" - : 
shi : f t " occurred". v > l ( Acofept jgelaeralv'ahswers onlyj) . \, / %% * 

\ ■ ' -V .'■'/* " v ,.C £ \* • "'. . '*•>...'' ■ "' * 

.Show^<udentS gri^s "doritairring ^^vrormatlon like .that -;s 
they % d^^eld.p^d in /r.e s pb nse t o* ; t^:&/(ii r e q t i o p.s ; . par a ' 
graph m"25. ; \Then r a^ a feg-riesrqf ^c^estians fsiltiir^r Jto - ■ . ■ •'. - . 
thd^e^.in^pdr^graph' ,2*6. */ ,%> * ^ ; ;. V - * ~ = 



K 9 3 



^ \ * 

SPIU OFF - . . • 

Students migKt be interested in exploring what has happened 
since OPEC reduced "exports in_1979 with. the consequent' $n- v 
crease t 4n prices - as* described in the . final section of this 
lesson. -.Since 1982 news magazines have featured this issue. 

"' Have student^ -begin with the situation described in this 
. -lesson - higher oil prices --- change in supply -— -higher • 
■ them trace . 

v : 'V - w#at has'--^p©fened-i|:ince ; to' supplies'. and price, using informa- 
* '. cion '•Contained iti ^iews roaga2ine articles . They may be, sur-.-., 
. ^ prised! ;. He^e. ..-a.se some good sources : ;t ,•;--»#' ' * •• . - 

yx. , ji7\ , bt?V» vw.'ao. 'rTiif.- T.TVs^ot- ■Wfln-nenpfl? 11 Senior Schq l ^t ic , 



' ' . '.^/vO'-oPEC and 'the. Oil: Glut : Wh£t Happened ? " S.eni 
w - ,i i^' , ^we^- ? t !f r-ri ; 6 i es. ' G6.od":Ke'w>t d-f - -Bad News ? U.S. 



News .and 



World .- •ReppxiaS^Apr il . 5 ' 1 9 82^. .p. 42 

. ''Uh^'Pr ices -Are' Fd^Lnf^V Newsweek ,' February,.;^ 2 , .1982, p\ ,59' 
!••'• "Plunging Petroleum Prices, " Time , February 22 , 1982, p. 43 •> 

"Down: -Down/. Down, ". Time , Marth 15, 1982, pp. 60-62.^. . • 

' ' - • .. •• • ... 



.STUDEijT MATERIALS: CHANGES IN. SUPPLY AND DEMAND - ** 

1. Below is a table showing information about gasoline s^^j t 
and demand.* The information Is for the fictional. country * 
of HoosierlancJ, abogut 5 ye&rs ago. * 



TABLE ? ^feflgfcgg OLINE . . .HOOSIERLAND 



(A) ' • 
Amount Supplied ' 
(in gallons ) V;;' 



(B).v 



Price .(-pjA gallon) 

— — . .:■ * ' — 



* 60 ,'000 
■•■■«, * 4(j; 000' 
/.; 35,000. 

30; 01)0 

* 20, OOO 

* i 



• • • • (C). ' 
Amount Demanded 
(in gal Ions ) 



$.1.00 
' 1.50 

1.25; 
i.oo' 

.50 



20,4)00 
•:3a,i0.00 
,* 35,000 

4 S Q,000 
'50,000 




:2 



( ^ e< °^ lil ^. Mc . M shows' the demand for gasoline in Hoosierlhrid on* . 
1% >. 1%73. Demand refers to the ^amount of a product 
people v are wil ling :-and able to pu^chase^ at varifcus:' 
esv " Column "A" -shows the supply of 'gasoline inyHobsier-' 
.^_ orr. April 1., 1978, - Supply /ref ers to! the amount "bf a / 
^roGfuct; that' produ'cersware willing and able- to offei* for 
:/ \*&ale at various ■„ prices . * " * ■ " - " , . ■ „ ' ? 



^ttat^prtfecer 
gasoline- Wq 
Hdw rrjuph- woj&iml 



3 ' : ^bie . s'^y^.that^l* g^oline fcould be iof fer.ed for- -said" ; 

ajr,$2i00 v g ^lon/^^k^JOO gallons woul-d.;^ 1 sttpplieff^r -^t 
■* >£ha+y_nr«r r^/ Q.O&gal' Ions wauLjl' b ? fr demafide'd. How miicV^ - * • v • - 

l;d hgf^amanded if , the- -price was $^0p a^galion? %i ' = 
^4 b^;%ppl'ied jat^tha.t p^icge! V ; ^'^/v. < ^; ;: V V/ .^! 



4.* -The information in 'Table One is shown in graphic form in 
■■>■ •• Figure A, below. , ' 

. FIGURE A: -DEMAND* FOR GASOLINE . HOOSIERLAND, APRIL 1," 1.978 
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■ .25 













• 














• 


33^ 










































• 














*. 


" 5 






























i 




— -a 


i — 




- 
















• 


Supply 






































cL 














> 












s> 


































V 






i 










y 








































D 


ems 


ind. 












































— 3* 
























— 4 






1 





Gallonsof Gasoline 



of'Gallons) 



Kt what 'price wi 1-1 gasdline, be' . bought, and Sold, in the.situa- 
tion shown on thfe gra*pi»? You - wil^ notice that there ,is one 
point at ; Which .the demand line-and the supply lirie JmterseCt;. 
It is at $1*25 k gallon.- ' <■ \ ' ' : " 

"\ - • " ' * 

LE the prfe of .'gasoline, is. $1 .25 a gallpn, 35,000 gallon^' 
will \*k demanded and supplied. At that price .producers are ■ 
-willing and able to of fe.r for sale ^fie - saft'e amount- 0"£ ; gas o* : . 
line as* consumers are ' billing- 'and aKle to r fmrchaseLi^ „ ' 

One * dollar and twenty -f ive^ents i($l^)Hs the- market ' : c4ea£- 
. ing pTi^e* 'All gastfline ."offered €ok sa/le would beyifchased 
at -thatf-'pr.ice. Usual 1m s a .'product *t price' wi}l . moVtJ^toward. , 
the* market clearing' pri'cfe , W> " - -■■ ' ' : • 




.... ._, . .. -** vr -lii) ..consumer tasfce^V , '. *.• • . y t tj.i • r * . --lii^.'*.' v. v-if' 

*.-.v;i ? \ -C V... A^'.rtimb P r^^^o v npimer^.'- ; ; v- v .', . .-" .K>\'?-V^>-» J * ft™ 



v. 



IS 



9^. So , the amount of gasoline demanded at various, pr ice% in 0 --"';..... 
Ho9sierland on April 1 8 1978 (Seen*- in TabT6 One and Figure 
A») was affected by many t hingsi . One was the* price being 
charged for other products, - like .food and clothing. The 
amount demanded, at various^pr ices was also affected. by . , " ' 
/ Hoosier ladders 1 'incomes.. Finally, tastes,, hopas 'for the [ .•■ 
future and the dumber of consumers in Hoosierlarid Affected 
the amount of gasoline 'demanded at various prices- oh that 

d ?y- . v . 1. ■ 2 • ■ : 

10. If any ^f thes^determinants ctfange , the i^ormation in 

Tat5}e One, column "C 11 would change. / Imagine*. 'for example, ^ 
v that "Hoosierlanders 1 incomes wenf upf in . 1979 . jffifeat woujd 
happen? Well ,*. when ( people have more mopey to s^nd; threy 
- • usually buy. more ga^Qliii!&. This* Is true for cheap "gas , 

mjLddle price gas, and {expensive gas*. In 1979 Hqosti^r landers- 
had inore ; money to spend sq they probably . taught' .more gas'o- 
' _ v line than in "19.7.8.. Stable Two -shows the results. ' 

TABLE TW(^. DEMAND FOR' GASOLINE , HOOSIfiRLAND > " 
. •' - , . — : January 20., yl 9,79. ; ~ '. *'** .. * •• : . 




Price (pery gallon) 



'."$2.00 > 

- VI. 50 > 

- 1.25,. 4-. 
.1.0O-. 

•* .50 



Amount Demanded in gal;,16ns ) 



( 



30,000 
40,000, 
45,000 ' 
50,000 '". 
60,000. 



1 1 . ' Lls'e >fflie information in Table , Two to construct? a demand line ' 
^dn Figure B below foe Ja^iary.2Q, 1979. - t# v ^ a 

EJGURE .B: ' DE MAND FOR GAsbLirfe, HOOSlERL A ND., JANUARY 20., j-979 „■ 




ERIC 




. 12. -NotiGe the position of th<* d^n^^ne,; • ;: It^Jshjlf ted ;to #v . ^.^v* 
the right (increased) when infcome \ level itfcreasre^. Gasplinte 
is the kind of good that rpeople buy more of when, their .iri^ / 
cTonfes increase- ., , . 9 . h V ' " • ' • t ■ v : J * 

• 1 ' ' ' - ; . ■ * . * " . • ' r .. ; - . . • * • ■ 

13 ' Imagine that in tfcfe 'summer of 1,979/ t.astes of Heosierlaftdets , > ■ 
began to change. .'Instead, of using* their cars to travel 
eve'rwhere,' they started walking andh using bikes. .As a? \. 
- result by early 1.980, they demanded*- Jess gasoline at any 
given price than they did in 1978.-, In, wi^h direction /- 
would the demand line shift - to the right or to the le>ft? • s . 

. 14. A ' shift • in the position of .the demand 4 Ine .is cal led a change 

in. demand . They. ocjcur when ' any. one or more of the aetermi- f 
Hints demand, change . .. - . . " \. 

' ' • - - ' V ' '•■ . ."*«.. 

: CHANGE S-, IN SUPPLY . • . , . ' , - . • .-• 
■ ; — ;* .• j . ■- , .• • 

15. Certain f actor s-^det ermine . the amount of a product that , pro- .• 
ducfers are.wilj.ing and able to. offer for s,ale at various ; 
prices .. These de t e rmi nan t s o f sup p 1 y are: ; ■ - / ^ 

- I'*' ■ -iKthe prices of resources, and other factors of production;^ 
* ii) technology; '"m 

iii)' the price of j?»er products; 
• ." ■ iv) the number Or producers;, «.' .... 

.. -." v) the producers ' hopes for the future..' 4# - 

16 • So the amount of gasoline at various • prices, in Hoosie4rlatid 

on April 1, 1978 reflects ( 1) jfce prices of resources ^and. , 
" mother factors of production,^) the technology, (3)^the* 

prices of : other products, (4) the number -of gasoline pro 

ducers and (5) the hopes of 'gasoline producers as they 
existed ori^ that day in Hoosierland. The. results ^re seen ^ - 
in Table One and Figure. A. , "N •» r \ 

'17.*' N If any of these- determinants change, the ^nf ocmatiejri' in , : 
& ' Tab le_ One, '-column "A" would also change. Imagine 'for ex— A 
• ' * • ample*' that pn Apxil 1, 1978 there were 10 gasoline producers 
' in Hoosderland?- Adding together the : amount each producer 
•would supply At various prices gave. us the figure irj d.olu'mn 
' * \ . "A" 'of Table One;., " J>S • .• . ,. '* ' •••• ' 

. . ■ ' ■ : % ' ;• ,-. , •< ' ■f'-:^ ' \ ■ ■ - • • 'jkc: + • 

' ..•18. VJnat W9uld*-happen i£'» in -March'-of 1979 .one mor-e .p^diacer -began 
i .-V supplying, gasoline in HoosiarJaridl . Morfr gasoline toould ' , bfe > .: 
*. •offered for- sale at . e'ajih* pricW. .-« -The '.Results ,afl ^how,n in> * 

:.v;:.T^ie^ree . -Ux>. . • . '* ' •' ■ 
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TABLE THREE,: SUPPLY' OF . GASOLINE,. HOOSIERLAND ( 
— • " N ; M0 1, 1979; " . r : ^ ' ( 



Ayiount Supplie^j. (in' gallons) . ■ * 



70 

5O;00O 
45,000 
40/0004 
30,000 



ice Cper pal I on 



W $2.{0O 



4* 




•19;. Use the informant ion, -in Table Three tjo • cons truct a supply 
•"line "iii -Figure _ C- for March 1, 1979. * 

» «f . FIGURE .Cuv SUPPLY OF GASOLINE , HOOSIERLAND, ^lARCHM, -.1979 



Price 
3.00 
^2.75 
2.50 ' 
2.25 
-2.00 
1.75 
-t 50 
1.25 
.1.00 
*• .75 
.50 
.25 
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••20;. Not^e tWt"thfe'-;pdsiribn,o.f Che supply . line, for gasoline shifted 
* 'ito the rifrh't CinOJ?eas^d) when more, producers entered the narket. 
/ •.' . . * ^.<Tr ■'. ■ •'. . , > . 

'/ 'A* -shift' fir; ^the * fr«rs£t ion -of;' the' Supply , line is called'.a /change 
' ifr •/supyly^V^fr occurs ..ylVen- qn'e; or: more of the, determinants, 

■ bF^up-p 1 y : . stiattge. - •' ! ■ • k 4> ; \ * * v .v ' •'. 



_ * • . • 



FOREIGN OIL PROBI^MS 7- , .7 : >. \ . . . 

■■•21 . 'Some • "i^.Sbe;'/gasoii % -nQ. pffered-' for sal^e ih|Hoosieri,arid is pr o- 

- cH|p^d £r&m\cru<te>' oil 'ifound: -within- the .country 7 its elf . # B.pt 

/ ' ' ' spme it; isirjpr.oduced from crude" oil imported from, foreign 

countries . ' . - ' " •* „ ■ 



22. 



23, 



.24. 



In earl./ 1980, "the governments of .these oil producing .'countries*', 
had t a meeting,. They: defeided to reduce the amount of crude oil • • 
shipped to r UoosierlAnd' and otAfer oil customers*. 

\ . * : - • . " , " ' : ■ * : . 

As a, .resiitt, Hoosierl^nd gasoline producers' were forced t6 pay . 
much "higher prices for the foreign crude oil <hey used to pro- 
duce gasoline This hacl two ^ef .Sects . Revenues' going to ^ - ^ 
tiie foreign-? oil" 1 producing countries, increased sharply." This,^ . /$r' 
.of "course, wq-s/thfeir -reason 'for reducing exports of oil. 

• . ft- • . .V V V : "7 ■* ~ . 7 ' ' 

The Mother result was ' tha.t gasolene producers.' supplied only 

hal-f 'as much gasoline for. sale*- at any given price, -as .*hey. ./ — 

liad 'bri> Apr il« 1 , 1978/ The results are showp in Table Tout - 

' > TABLE FOUR: • " S0PPLY 7DF -GASOLINE., ,'HOOSrERLAND : ' ' ' ■ " 
m ■ ■ : ; February 1, 19B0 ' ^ ~ M . • r " * ■' ' 



Ajaount Supplied (iq. .gal Ions ) 
.30,00X7 / 
20,000 
' 1.7,500 " . 
T5,000 

?o,ooo 



Price (per gallon) ; 



■0r 



$2.00 
'1.50 
1.25' 
1,00. 
,5 0 



•V 



;5. ..Use the. information in fable Four to construct a &iippj.y. line 
•in Figure f D be low-, for February 1-,- 1980. ' 

FIGURE' D: - - SUPPLY -.OF 'GASOLINE , UOOSI-ERL'AND , FEBRUARY' 1 , 1980 " . . 
•' 2.50 



Price 



2.25 
2.00 
1.75 

1.5 a 

•1:25 

i!po 
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..25 
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Nofr 0 answer the following questions ^bout Figure D iti the 
space . provided. , (Assume - that thfe determinants of , demand 
'on' Pebru^py^ h 9 y)80 -Were the same- as tHose . that / existed 
oWAprilvL, H9J8. : - - • 



a) ^What-is the new^marjcet clearing *pr ice t . -J >■ 
t)\ 'HoW was the' position of the sufpiy line .affected , 
. B *> wherT the price-.. of crude oil increased? ^ . % . "v 

"c') * tttiw many ga^Wor^s' of gasolin^j&jire available 'Tor pur- 
chase by eoi&umers at*. this jlSffce?.' C * •• • 

d) '* HgjHftio you think oil" companies' in • HoosierAand woulcL 

h ■ to the new market cleaning frrice? 

e) - !iHp}o .you. think consumers . would react- to the nex^ : 

market clearing price?-' >• 



35;.- 



ON 10; INTERNAL AND EXTERNAL ^OSTS 



. CONCEPT: Externalities 

RlCQMl-lENDED' tJSff; Middle?* school -^ihis lesson *de^li >Vith a<Ty^n«ed' - 

tit • v * concepts.) * ''■„': -^i./^ : ''"/-■ "'- 'Z'*:* " r 1 

- TIME REQUIRED : •» 2-3..class« peiiocfs ./ ''^iC>'.i* •' •' - ' '* ' : 



, 'J 



MATERIAI^REQU IRED : y S tude nt materials, included 

' v-V" : 



.5 



" ECONOMICS : IN T|fIS - LESSON- : 



1 



. ^ ■.. •• • ■ "•■ . .. • ••: 

V- * v * . .Exterj^aTities are side-ref f acts that result when, the .pto^V'.^', : ; 

duct ion or consumption of^a-good or service ih'tlie market". ; #> -•. 
direct l^af^cts the welfare "of. others! without Ipeing'rfe-; *. ] 
f lecied ttrc^eugh. the price mechanism. Ttxterrral^Lt ieS _ -occur."'. . 
In "both product i.oh ;fijtjd consumption, anA* they can have — ■' " 
positive : or , negafriye effects./ For example, cigarette ' " * 
smoking i§ irrcrea singly- viewed .is having detrimental • ^ ' 
effects - on non-snipkeTsr- -irr-. close- proximity to smbkeiss. 
On 'the O other Hand, - mcJteVs olicig is. re-garded; as imprqy- 





^ _ _,£er educat.ed: society. .. F^.uting Jirms *±ara*yiyers • v^. 
°" rpdAe-ei'tVie- pieasvijre ^derived t>y people ^vho Yniglif swim or V- 0 . 
• k fisjtT in the rivQX..- • - - :" . ■ ? •• ,~ .• *V. ' - ? 

i - ■ . • / f , - 7 / " ; " . . ^'}^\\ : :':" 

External itJies.':;. cart >be - tired fed, in* varioufe ways'. ' Po si five 
externalities'.' or externals benefit's- (resulting frorj*. edirca^;'- \ 
. t ion,, for example) can ..'He-, y^inulatecj; by subs^dizing^fhos^. ■■/•V-fe 



a^.act iy^t^es "whifih produce -tmrn^ .'Negative' external it ■ -or<^ 
v * extetnal costs (resulting Tr bm- pollin|^on^ ' fo.5;, example) can 
: .be corrected direbtly Hy v tWose * who ^produce the, externalities , * 

e>cfe.rnaiitie , s j.. 



or indirectly Hy-. taxing those ; \^io produce the^ 
" B'y giving, subsidies to. help tb\eliminaxe thfe 




less /thaff-^it would' otheiwiBe be . ^ : At tjje sajpe $±m&y ( gove.rtt- 
^ment *;e.f f'6mf^ to ' cp^r^ct Jfoi ext^tna-Iitres ^r© ^ w ^ s ,x , ^V^ ! 
successful '■>--'■■ '/. . \-*'/ T - ■ ' "> / ■ ' " ■■; 



ratio; j ale : . ■,t»-k.~'A> &>rMi:. ■* .. . 

. r ihe process t»f; fir 'ojfei.e'irig* of sup yi ng , : ^ner gy j'ha^: /i'l'^af^S'* 1 *- • 
H - 'created 1 major" cos ^not' l?qtQfe by ^the pl:p'<^<je^^^t-hat «. 
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V ?1 *V*' ? * ' • .In/receat«pHars r laws biave ,; been ' passejl ta try- to internal- 
1 • *s6rhp f € enarg)r- related external costs, for example by 

re^ir'in& poii.uj:ion\eoneVbL, o* increased raicre safety - An 
>A;'^J^V e'&teernal cost ; is i; inter realized ^heri; the -providers' 9* a good *. 

" 3 . .* id.t -service pay 1 that ■ cos-fe'and pass it on to-'the. consumer. ' 
■>• v* • - - i* . -*• • ' .. * * . . • " . ■>■ 

. ' ■ » \ 



"s ' 



> * / 



■ * - 

NoW all •'externalities are negative. Not all- externalities 
&%;fv.v J P . - a'rfe* as soci^ted^ \«.fh producers ; Some r.esult- from the "actions 
. .'off Consumers . ^How^yeT^ in ^this lesson attention is giy.en 

onlV t q the ex t e r rial* : costs- associated'. with production of 
- • *%t§y-"'- v ; • ■ '; ■ : ^ ^ • . , . .. ' V . • ^; \ 

■ .:."7 > - ' : -lif students" are 1 to : understand "the" current -energy- situation , 
'they mustf e be ,,awar^ ..of. the 'external costs associated* with *\ 
; ^eneic&$ ^prad'u^tiprii >They " mu's t^also learn -about e?f forts, to * 
= . : °. '^ijterualifce these costs and the effects that the irtterna- 
•yv <': : ' : Jii&tianf.of cos ts/ftave on the* price of energy. - . % 
■ * * r »" ■ * >• ,■ , " • • 

£ U$ S^r RU CTION AL , eBJ^CTlVE^ :» ^ : : '■' ' ; * • . . 

. v~ e :~~' - ; ; . •.. > .. . . • . . v . 

' ■ On- completion of tlils^ lies s^ol^:, 4 learners .will' be- able to : - ■ 

j. "* . 1 . /distinguish' betweeh- i<&t$rrial and' external' costs of 

•Jl-'-;-*-!* ' prpduptian*5 ; v ■ ■ '.. " : ' " ' N ' *• ' 

4 ; ^ 2^ ^iclentify. .tlieV^Lateirft-al arijd external' cos ts' inyolyedf - 

y-i 1 " ^ >hr\example^;of -pro^toction ; t -0'-; 
> ^'>, ^*> "'. ^i- • ' 3^-3u^geVt f ^7ay.»- H o^ uome ! of the external - ' 

; ; i : \i^' r - - v pro^ucti/ottV 



■r...- ' A' ; .' . • Hahd 4 
r read 



•out *the/ s tuder^t jji^l^ri^i^-. and.; have the students "- • a 
^paragraphs 1- 5 . "••^h^e.:' paragifaph^ inl5rodtijc#Vthe , o ^ 
. \ ^conegpt ^f:.tlSp inke^hal cd4f # s : . ''of .i|lJo4^Cti^i^; , . \JRfevi.^W' ■ - ' ^ 

t; '.- 'the ' A^racter ifltlcs^bf 

V'- \ : " V-v '. wifdH-.s'tudelritaM: - ' • " ■ ;* : . * - r * -^No*V ■ ^ 

. . ■ ■■ - a... ' . s Cos t'g, < of •p£oduc;£id are. . \ u - 

* "'.b*. •■^pa's^e^^il^t'b;, the :consum^r : jih •thV-^ricef./pai'd or 
" . r • 4 1 ' 'th§., ^;dpd..*(>^' s^e.rvic6 c purcUa"se v ci >? r ^. / * --y ^V 4 ' ^ '■ *• 
■■■ "*■ ^ V ? v - c. Interri^L>,co^t& •of^prpd - 




;1 ^ 't:T^p ; ,e^\ warmer ^ buy- 

W ; ^ ;i r^*'' ' ' . £ n|.f^.l^jf^^h;' f .ee°d r^ayin^t^e doct;on, "buying 1 ' apd maifi- 




. -:io4. 

ERIC" 



C. Have v &ftudjBTit'sVr-ead/^^agraphis' 6-10. These paragraphs 
introduce „the concept 'ffi£ external cios'ts of production. 7 
Review the charactefiistics' of external costs of pro- . "/' 

? ductifctl with student^*/ J " 

a. * External costs of production; are paid outside ~ ^ 

tlie transaction between producer and consumer, 
" in .that y ' .y * .f, ' , , 

b. tha persOtt paying external 'costs of production / i. 
. receives no benefits from the producer in s return' 

f prepaying* thenu 1 'j^' j- # 

c. External costs of production* arise; when producers # 
/.ignore certain cos£s 4 involved in the production 

. process.' These ..coi^s are inflicted on someqne 
; i •-. " els 6 without compens at i{fh ; « i' 

D. Ask students ir What are some of the external costs /of the 
egg farmer 1 . s business? Wtfo pays them? 11 They'' s^uld 
answer that the farmer's neighbors pay the 
costs of his , business . ] '. % * 

These costs include dizziness, inconvenience/, 
of medicine, lost' property value, and* the/cod.1 . w . 
air-conditionihg and t sealing ,their ho^es ■■p..- . '• > %ji 

E . Have students 'follow the directions in ^rfaKpaph ,VM 
Answers to^ the questions related to paragraph "a" ^ 
given in -student materials . For' £he other paraHft^ 

; graphs students might respond: // • 

bO i)^The -value of the fish no longer harvested - 
. * ' * ; /recreational valusT of - the *f ish. • - 

-li) External . The co#l producer did not pay to 
control the leaking of acid water from the 
• mine. The fishermen must pay "tke costs that 
, result but receive no benefits fW paying 
those particular 1 costs. 

c) i) The cost of drilling for oil - equipment, 
labor, transportation, etc. 
ii) Interna l . It is a cost that was paid by the 
< produce?. It will eventually be paid by con- 
sumers in the price they pay for gas. But 
* they do get a benefit. Plenty of gasoline is 

available. 




97 

105 



F. 



tied / life? 
r to' ^pntxol 

; jSut 

costs^; : 

eat''/cait ; . 

;ha form 

.7, ■ : . : 



7 
t 




"b. 



is the ^« 
waited t6- 
solves " ;t>e 
prpblem.'*) 

• * ■■ r 



he cost 
there * 
ch 4 they 
ma% them- 
the 



WINDMILL 



The , local peop Te benef it;M? somp/ ^ttent ^because ^ 
they are getting some . eleqlbr iclty . • But' the main' 
benefits will go to- pebn&e' who will obtain elec- 
tricity in* the future cap, 'less cost due to improve 
meats in the'- windmills .to be built in the future. 

The lost beauty of the:;Viribuntain. ^ ". 

The cost 'of noise crpafced by. the windmill's - 
operation. - % 

The cost of vibr at ion wh ich breaks things. 

REACTOR / • ' 

The ones who benef it /from the reactor are the 
people who receive (electricity firom if.- (That 
might 7 include Jake.) 




9» 
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b. He ( is losing business. This cos'tf results not 

from a problem with the local; reactor , but be- ' 
cause of . a problem .with the nuclear industry in 
general . The production of nuclear energy has 
saddled him with cos ts for which he is hot com- , 
pensated. 

Have students think back on three, stories they just 

finished' and on the people who ended up paying external 
costs of energy production. Then ask "Do you think 'it's 
fjfe that these people had to pay Itt>ese costs?" Have , 
sWaents .'explain* their responses, ^feps t jb tudents : wil 1 - 
probably say "No, it is not fair. These people are be- 
ing \ inflicted With cos tig without- compensation. 11 



H. To end this lessbn, review the details of each story. 
In ea6h ca^e.ask "What do you think should be done to 
\ solyje the problem created by external costs 4escribed 
in this story? 11 and "How can your suggestions be put 
into .effect?"- Accept all reasonable suggestions and 
implementation strategies. 

sHjGESTED EVALUATION STRATEGIES: - / 



1. 

2, 



Have students define internal and external costs of 
production. Have them give examples of each. 



Present . 
costs re 
'swer qu£ 
graph 11 
possible 



students with short paragraphs describing 
lated to energy production. Have them an- 
stions similar to' those contained in para- 

of the student materials. Here are some 

paragraphs . 



a. 



Supp 
f oss 
The 
but* 
come 



Wse carbon dioxide released by burning 
il fuels causes a warming of the earth, 
midwestern corn belt becomes a desert, 
vast new areas of Canada and Russia be- 
productive wheatlands. 



b. A worker installing a solar collector falls 
off the roof and breaks her leg. She is laid 
up for 'three weeks,. However; her company X,by 
law) carries worker's compensation insurance 
that pays all her . medical , bills . The company 
also has disability insurance that pays, her 
wages while she can't work. 

Have students examine situations similar to those 
contained In paragraph 12 of the student materials. 
Then have ithem answer questions like those contained 
in paragraph 16 "and step H of Teacher ' s Guide . Here 
is one possible story. 
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COAL ^RM^ - - '•• ' . * '■ <v ' • 

■-<■ '■ ■« ,. V... '-• " u 

*V ■•"-» • '.. -.-/■.:■■:. 

-I 

,i't ,±h half. . . • . ••'•.^ 



• ''„•= .Kurial City is' a, small towri iri a Rocky Mountain state. ; The . 
••' Iraxlroag track'' runs through the middle of town>: dividing'; . 
V v .sv'ih half. ■ •;,.< ■ j-KK^^ -. '■ J , "V ' ■ 



Recently, large 6oal miries have/beerr opejaeti/1'50 miles'. - : , 
yrtorth of dhe town.- The "railroad carries >coal f rbm^tfte . 
; miries to electric power plants .in other states arid ,a!Up . 

^o seaports for; shipment to oth$r countries,. J ... , ".- ;? . * 

Mike Morley , the town' s ; mayor", summarizes the ^ views, otr J ; i 
many residents when he says , / ,Thi X;^ , 
little -town. Well", it ' s' little , ^^^f^^\ c ^ xiBt * 
mote. Instead of maybe .'a' train a \^ffi^^*^ ave "' a 
"train every hour , and they * a&jS ft rfois-yp*f V ; . . 

Mr. Crosby,' who owns an ice <are^t parlor' on wesyt Main- -, 
-Street , says: "I know*- I've lost* business because ; of; ; , /: , 
these trains . People come, to 'town from the* fa:r rite, ;V " * w 
out east. They want, s ome thing . r Maybe * there -,s ; ^a ; tj^ri, * . ■;; 
in town. No way to get through to' ijiy store,, riot #vUe^ J ; 
the- train 1 s coming through.- Likely, as tiop ^h^'/ll^J^S;!:;; ; ;. 
give up and go home . And an ice cream, cone' is/ not like- ' : y > ; 
a piece of hardware. A hammerj^p 

they'll .never byy an ice cteam to' reprace --the one"theyy ^' ^ 
didn't buy last trip. this>#iole^tpwn. can ^jus't, barely ' ^ r 
support one store like mine"/ Ha^f * k ^tpwri - cari 9 1 . f \ v ^ - ^ ; 

Dr: Brown, qne of the town ' s twi : -M'. D .'' s ,• 'is also " / '; ••' 
1 worried. "On,e of - these days the-re 's .going to ' be aiy. ( / - 
medical emergency , a : 'f ire , 'Something like that , and - 
help won't be able .to get t>hrough v * Then there ' 11 be; ^ » 
trouble . The town.; jus t ,'has to f acQ up to it. ; ^ We ^ . \ " 
have to raise mortfey to construct an underpass . '. <"■ ''.<; 

Mothers are. especially critical ,oJ.; the trains 1 ,./ Mrs ./ 
Ellen Glasgow says, "These trains^ are Q a-danger. to ' 
children. The right-of-way isn't fence d,V and trains- 
come through town- at thirty miles an hour, right 
through our backyards,' really. Children , don't know 
enough to keep put of the' way. Two dogs were filled 
last year. Someday it'll be a child." 

The president " of the railroad say's , "People need this 
coal., and the railroad is the cheapest way of getting 
the coal to 'them. Rtfral City grew up where it is be- 
cause of ' the railroad. . It would be easier and cheaper 
; to move the t'own than to- relay ^the tracks." 
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. - recent • ye ars , , attempts bJaye *|be)ea : ' inaade to- have energycpro-: 
; duCets. internalize 1 external icosJ~sf associate^ with: energy - 
••• production. In vi t e r epr es en t a tfy es " from/local' energy *-. 
,/;. utilities to "class to* discusd; h!6w they are^ontr oiling- : 
.v -"airland water pollution associated with: tl4K¥- production • 
/• , "/activities . v ~ Ask- them to discuss the impact ^^Mr^rnali^ 
iirig these costs' *on .pi-xc.<e>t.|$it' • tfrey;-char.ge\ <ilBHfei''. 



■/;'f,fl r& ^y^^:^ 1 * m/am- 

; i An a$t er nat iye *Would be to .identify government departments 
'-charged, with^morti taring energy producers in terms of their 



: ,.ju/. 

':£:& . compliance' with^pailutibn regulations. Representatives of' 
W$ i ; th ^^.«'V**8Wci.eiB. ,gbuM* be; asked to' c$Lscus.s. -the .extent to - 
)'. /which external costs have been diminished a^ the result. 
J '•••of. government regulations. ' * : , , ,• 

- i^W'Vr. '.v.' T '-•';•'•''>'''''•■• . K*- • ■' r ,,'•■ : '*•" * : ' : > 

■••••* •>.'-,•' ;•• •'•'; - . , - ' - , :., . ■.- • -.•• 



■ ,:!!* 





0 

ERIC 



at-- .^ f ' • !"IP*" 




109 



1^1 



. STUDENT MATERIALS : ^' "INTfifei^B 



^^^x W ^^ ; ^^.uvv^ ^4D' EXTERNAL COSTS •• jy/^j:- 

1.:' >» -;Itiiagine- : that y6j&ffi§vef(iiw tJie c'ourit r y . 'vf : Mj££ifcfafk& a. piec'ejk* 
• •• of land that is' for -sal^S. / ; \J ^<T^/ 



t.: 

3y 
41 



One ir day a farmer ; b 



lex : ^uy,s the./, land, ^.He^iiens Ja# ; /egg-.r 



rahch. 




Ion of ^eggs . 
vejtferifT^arian 
a in equipment - 



He also buys a lot o; 

The farmer pay^^f chicken £eed /: ati& Athes e . ;athe^f c os t 

of pr odudt:i0n^ //'jHe /ten o ws; / t h at *wh e $ he f {s e,l 1 s* eggs,, he .will 



ts 



; have to get posts back fx^M^ :/ jCns^o 

5 ^ The chicken feed . dhd / t^Hfese ^thex Qo^t^of pro^ucjeion aref>, ' 
v. *..,cal led interna l r/ cbs'tgiof , •pro^^fei^^'' -ffiie f arc^rT ^pays them. 
, : He then passes these^/bos ts along ;^to:! t^e cus toilet 0 in | the 
: ' • .prices , he : charges f fd^ eggs . / So v1t-hey : y: yare /cqs : t:.s^ , 't^iat^ '.are. 

paid wit hi^ri the business tr^ri^actxpn t and 
-\. consumer. , In tliis, -t^r for the : 

- f armer Vs .'cos t of ,pr oduqtion , ^ufc^g^ts benefits ih return; < 
fre^h eggs t'o earl 1 V; ; i " ■ / * • / 7 k-,- ■'' ■ .'/ >?-'y 



:6. 



As ^It; happens , there is one cost of pr cidlict ion- that the 



■/.■; 



/ 



head spins 



7.- 



f armer: didn 't pay. It is;, obvious ;/ to anyone' living nearby 
that the pgg branch , smel Is, a$(£\il,\ 77/ It srnet Is so \ba4 your 
s , your eyes wat4r J , i-i-l, . . V.;7 ". . > 

in. ;;tt^e* course ;,6f / # pro duct ion ^hi§ farmer' ighores one tnaj or '/ 
... cps^t tf n wa$.te disposal , ^s • hg sa^V "It/ s my land ,so let. 

- the chicken droppings f al 1 ! where .^theyy m&y l ,f V. /•:..•'-' 

8f. , : But no\7 you,,' the egg rancher' f s neighbor , have -some costs . 
t l^ra|:- kind? Well-,: you pay for medicine to c ur'fe ' ^li^HMfcL z z i nas s 
watering eyes* You try to s el 1> your house. Biro you . - 
i^e -offered a lot' less for .it thdn yo^ would have received ^ 
» before the egg ranch was opened. You /end up sealing your ^ 
, ';Vj9lnlipW8. >) ;and buying an air conditioner . 

'9; W^Lli the farmer -pay-- foij -yoUr air . conditioner? No, ho doesrpt 

- see your ^ir conditioner as one of his cflfcts of production. 
t Wi,Jl he - pass the cost of your air, conditioner a long to his / i: 

, v .pus tpmer s ? Why should he? Will' the. people who T».uy eg«gs 
• *;f rom him pay you for the suffering you experienced so that ; 
/eggs could be- produced on the ra,nch? ' No way! ^ : 



ERIC 



101 



o 



«x- 



10.1; ^ur suffering,' inconvenience and" other qpsts are called 

. : r terhal costs of production.:. . 'They are costs created by the 
: .( - -farmer's , production activities. 4 They; result from his xg- 
i "Snoring his waste disposal problem* External .costs , of 'pro^ 

auction* are not paid , by the farmer (producer). They are .': 
; • . r V paid by you! They are outside the transaction between pro- 
due er and consumer':. You 'receive no benefits, in return for 
paying these' particular costs. ' . '• 4 !~ 

Each of - the* "paragraphs below describes a 'cost' r-elatejd* to 

supplying- or producing energy. AnswerV^he questions/ a s,ked 

about each 'paragraph-. Use' the space provided. An tfxampl- 
•is ' done for : you. " ; 




A^ coal -burning boiler-, used to heat an office 
building,: produces smoke which .soils the brick; ' 
, wa 1 lsf«*f ne arby . bui 1 dings . , The owners of these 
nearby buildings* pay to have them steams cleaned 
every s.even years. C , ( , • . '•'•.•.•« -V n 

i) ' ( What is the cost described in thife, paragraph? 
The owners of buildings pay to? have them m, 
' ' clearied .because 'they are soiled py smoke. , 

ii) 'Is this an inteiAal or - .external cost of energy 
production? Why*F ~It is ah, external cost. The 
energy producer is not ' paying to control the 
* smoRe" produced by burning coal in the 'office 

building furnace.. The owners of nearby buildings 
mus t-.pay the costs that result,- but -receive no 
benefits from the- energy producer for paying 
these costs. , , ':*-;•--- 




♦b. ' Acid- water draining, from ahffld coal mine hj£\ kxl 
■ all the fish in a stream. In that stream, sport 
fisherman used to catch about 700 pounds, of fish a 



i) What- is the"", os t described in this Trarag 




ii) Is this an Internal or external cost of energy pro 
due t ion? Why ? • ■' ; ] 
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* " I : ' ■ ;• ■' "r . u •' . "> * ;< .... 

.'• - An oil company spends millions 'of dollars - drilling for , 
• oil. As a result , gas stations "supplied by this .com- 
pany have plenty <?f gasoline available for' "eustomers. 

• i) What is the cost described .in this- paragraph? __ 



ii) Is this ''an internal or external cbst of energy pro- 
duction? Why'? • j 



'» ' / ■ 

d. In' the 1940' s, due to air .pollution, 'a smal 1 * tpwn , 7 
downwind from a generating station had a higher rate 
of respiratory disease than a similar town upwind. 
As a result, more work- days were lost in the down- 
wind town, and people tended' to die younger. 

... f 

i) What is the cost described in this paragraph?_J 

-. ' - : ' m — - " 




ii) Is this anmnternal or external cost of energy pro- 
. ducnion? Why? _1 : / 

<• . •.;.,/ 



Each of the following ,sto*ies describes a situation , in which 
there is one or more external costs. % The situations all in- 
volve energy use or supply. (It is important to realize that 
external costs may occur in a wide variety of situations. 
They are not associated only with energy, related activities). 
As you read a story ,. f ino~answers to .the Questions ithat ^ 
appear before it. 



VJOOD SMOKE 



a. '• What benefits are people get-ting from wood, burning' 
— : 5 " ' PT ; ~~ ~~~ 
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What costs does wood burning in Mercer put on the _ 
young .married person who heats his home with an elec- 
tric heat pump-? , 



v. 



c. What costs do old people who stay in Mercer have as 
a result of wood burning? What about^ the old people 
, who move? ' 



Mercer is a beautiful- town in a rural mountain valley. Many 
people have Come here to live just because of its beauty, 
including" many retired people., » 

Because the prices" of other fuel's, have increased in the 
last five years, many 'people- in- Mercer have, started to use 
wood as their main home heating fuel. However, smoke, from 
the area's - many fireplaces and woA stoves has_ created an * 
"air pollution problem. Now a blue^haze hangs over the 
valley all winter long. , . 

\t first, people didn't want* to admit the haze was caused 
by burning wood. Now they are asking the city council to . 
pass Ordinances limiting the amount of wood a home can ( 
burnv ' . 

Part of .the problem is the scenery. The mountain peaks 
that ring Mercer can^no^ longer be seen. ^ 

Health is involved, too. Infants and old people are . • 
especially affected. Doctors have, advised older people . 
with lung problems to leave Mercer. Even people who 
have lived in Mercer. all their lives ar£ being forced 
to sell their homes and leave. * 

ick'k ■ ^ 

WINDMILL • J 

* » . 

a. 



Who benefits from the windmill? What benefits do they 
obtain? 



b. Describe at least three external co^sts of * product ion 
• that people living near the windmill have as ;i result 
of its ^operation. * 



The Department of \ Energy has erected a large experimental . 
windmill.. The windmill generates electricity, Which Is 
"fed to the homes of local residents, but its main purpose 
is to test windmiLlydesigns . The knowledge that will be 
obtained by operating this windmill will enable people *to 
build less expensive, more durable wind generators in the. 
future, # u - * ■ 

But the peop le who live nearby complain . 

"That windmill is the ugliest thing I ever saw, 11 says R'ill' 

HetheTrow^ "It looks like a'plane clashed up th6rc. That's 

not what these mountains are about.. If God-wanted a'wi.ndr 

mill up there, he'd 'a put it there." / H 

■- ' ■ r > . ■ ■ ■ 4 " 

Other neighbors complain that the windtnill is noisy 

when it is operating. ■ '% 

"Noise' isn't the half of it," says Maureen O'Leary. 
"That* machine 's* cracked two of . my best china cfips. 
I caTT jus t feel the* rumble- wh.eln it * gets. goohg. " En- 
gineers testing the machine , agree that it does goner-' 
'ate subsonic frequencies which, might crack glass, at 
a distance. ^ *" . i 

" \ ' ' ■ • V 

"That's onje of.tThe.bugs we're working out , " they 

\tA- v ' - *** 

■ " :' 

THE REACTOR' • 



a. Who benefits from thef reactor? 




b. What costs. i# Jq^ke paying ?_ 



Jake Hoi burn owns a little resort' in an isolated rural soc- 
tioh of t/ie state, ' It includes*" cabirrs on a, lake-wlth a 
dock and 'boats, .Takers place is a clean, pleasant, family- 
s ty le resort . ' His regulars have beon*coining back yon r ^ Fror 
yo^ir. for almost as long as Jake has been^ in^burs inons . TJint 
is*, until about two years ago. 
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Jake's resort is # a little more than a mile from a nuclear 
power plant, -In fact, the cooling towers of the plant are « 
plainly visible in a phdto on Jake ' s brochure, rising up 
behind: the >h ills on the other side of the lake, 

Jake says, "My business started falling off right after 
Three Mi le^ Island. I couldn't figure it btit. People were 
even calling to. cancel reservations^ - families that had been 
ccfming for years,' So finally I. called up- some customers I 
"knew really well, and they told me why they weren't cbming.'' 

' ' ■ • " * 

Mrs. Lucinda Counsuelo says, "We've gone to Jake's for about 
five years and we were very pleased with it. But after hear 
irig'von the T'.'V. about them evacuating children when they 
.had that accident .in Pennsylvania and all that stuff, we 
decided, why take a chance? What if we were at Jake's when 
something happened? There are plenty^ of resorts where we 
can -go „ f Why take the chance?" " % - 

Jakes says, "I don't kno# who's right and who's wrong- in 
this nuclear thing. "'All I know is, I didn't 'do anything 
and I ^m going out of business,'' * 
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CONCEP T?: The piricfe 1 mechanism . * : 
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RECOHMEUDED US E: Middle school (This lesson deals with advanced 

concepts .0 ( • 

TIME 'REQUIRED : *l-2 class periods; , . ft 

ERlAL REQUIRED: Transparencies : ."Gasoline Prices 11 

r — . - • ; "Drilling Activity" 

'. v - ■ ! * * "Automobile Casoline 

' \ ( . Consumption 11 - * J 

r . „ Blackliae masters provided. 

* . - * 

ECONOM IC S IN THIS L'E&SO N: \ "■/./.•: 

* ■ . * 

..Price' is the principal allocating mechanism of the Ariieri^can 
/■ 'economy. Prices act ; as ■ "signals , " flashing information to 
households, producers, workers, savers, and investors^ help- 
ing them' to dec i£e< what are the most rational and profitable 
decisions to make. 

* v The array of prices 

helps to determine the 
income. The prices of finished g 

indicate to producers the most profitable items to pro- 
' duce while the prices of productive resources determine 

other, costs of production.. Changes' fe* price' affect the- * 
*;-way consumers spend their money, where workers work, how 
'* savings" are invested, and what producers product. 

\ . . * T 
" flATIQU ALE; / ' ' . . ' / ■ * 

. jThere ' is one aspect, of the energy situation in which every- 
one is interested - 'price.. This lesson examines changes 

• *. that have taken place in the price, of -energy. • It theij con- 

* siders How people's' decisions are affected by these price 
' ' 6 changes. The lesson is intended to introduce students to 
- the impact of prices on people's decisions. 

Ii&TRUCTIOUAL OBJECTIVES : . - . : 

* * hn completion of this .lesson, learners will be abiLe to: ^ 

4.' >' 

1. " obtain information from line graphs; 

2. .describe some, recent trends in energy prices;,' 

3. identify ways in which the decisions of energy pro^ 

• . ' ducers and consumers are affected. by 'energy price- 

changes . ■ 
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SUGGE STE D TE A CHING PROC EDURE; * 

A; 'Using !khe overhead projector, show the graph of gasoline 
* priced. ' (NOTE: In some classes, it may be necessary 

to. review the idea of line graphs "Several will be used 
in this JLesson. You may want to use- the following as 
part of ^y our classroomjreview of line graphs.) 

• Line graphs are useful for peeing the direction- (usually 
upward or. downward,) ■ that information takes^over time. 
The. gasoline prices .line graph is about , the direction 
taken by prices between 1965 -and 1981. ... - 

' On a line graph, points are plotted for each -piece of > 

' information. ' The distance of each point from the 
'bottom ofi the graph depends on the particular piece 
of information it represents. V ' ^ 

On the gasoline prices graph, a point is plotted for 
each year . . The 'distance of the point from the bottom 
of the graph represents.' the average price for. gasoline 
in that year. '' ' \' 

■ . The numbers along the side of ^ the, line graph help the 
* reader determine the- exact meaning of-' the points . 
In the gasoline price line graph, the numbers along 
the sides stand for cents per- gallon. - 

* The direction taken by the information" is found by join- 

ing each pair of points with-a straight line.^ The re- 
sults show the general trend' in the information. 

B. Ask- students ".What is this line -graph about?" JTo an- 
swer this question, have them inspec t the graph title , 
check the graph sourc es, and exam ine the graph notes. 
'< They should say, something like "This is a line graph 
about changing gasoline prices in the U.S. The prices 
are adjusted for inflation. ^The information is from 
"EES uTs7^parTraenT"o? Energy, 1982. It is for. the 
' period 1955-1981.". . <•- - - 

C Point out to students that because the prices have 

. been adjusted for inflation, they can be accurately ^ 
• -" ' compared. Also point out that the prices on the graph 
are not 'the prices that appeared on the pump at gaso- 
line stations. 



D. Have students describe how the price of * gasoline- changed 
between 1965 and 1980. Ask them: 

i) How did prices adjusted for inflation change be - 
. tween 1965 and 1973? (Student response Prices 
fell slowly. ) 

\ , ii) How did prices adjusted for inflation change be- 
' \ tween 1973 and 1974? (Sharp increase) 

iii) ' How did prices .adjusted for inflation change be- 
tween 1974 and 1978? (Slow decrease) 
,iv) How did prices adjusted for inflation change 
* after i 978? (Ve^r sharp increase) 

NOTE: ■ Record these answers on* the chalkboard for later re- 
ference . 

E. Tell students that changes in energy prices affect de- 
cisions made by producers and consumers of energy. 
Have them speculate about how psice changes seen in 

the gasoline graph would affect producers and consumers. 

AsPf "How do you think enfergy producers (oil companies) 
would repond to changes in gasoline prices?. If the 
price of gasoline went up, would they increase or 
decrease the pace at which . they drill for new oil to 
make\in to. gasoline? If the price of gasoline goes 
down, wo'uld producers do more or less drilling? 11 Use ^ 
a table like the one that follows to record student 



answers. 






Drilling Activity 


Price of gasoline 


More Less 


Up 




c 


Down 





Ask "How do you think energy consumers would respond to 
changes in gasoline prices? If the price went up, 
would people use more or less gas? What would they do 
if the price fell?" Use a table like the one that fol- 
lows to record student answers. 



Consumption of Gasoline 
Price of gasoline More " Less 



Up 

Down, 



Record student answers on the chalkboard. This recording 
should not be done, for evaluation purposes but simply • 
to motivate students to 1 examine the evidence which fol- 
lows . • . ' _ 

Project the transparency "Drilling Activity". Ask^ stu- 
dents to describe changes in( the number of new wells 
drilled per year since 1965 for the four time periods 
used in Step D, above. Record answers on the chalk- 
board so that they can be compared to those developed 
in Step D. Students should respond: 

i) 1965-1973: drilling activity slowed down 
(except for 1966 and 1969); 
ii), 1973-1974: ■ a jump in drilling activity; 
iii) 1974-1978: an increase; 
iv) 1978- sharp increase. 

Have students spend a few minutes comparing these re- 
sults to their predictions. Who was right? (With 
the exception of the 1974-1978 period, activity inj . 
creased as prices went up, and- slowed as prices fell.) 

Ask students "Why do you think oil companies would 
increase 'their exploration activities (drilling new f| 
wells) when gasoline prices Increased during the late 
1970Vs and early 1980's?" A -variety of answers , are 
possible. > 

Show the transparency "Autombbile Gasoline Consumption." 
Ask students to describe changes in the number of- gal- 
lons consumed per vehicle since 1965 for the four time 
periods used in Step D, above. Record answers on the 
chalkboard so that they can be compared to those deve- , 
loped in Step D. Students should respond: 



i) 1965-1973 

ii) 1973-1974 

iii) 1974-1978 

iv) 197 8-1981 



consumption went up 
sharp decrease 
sharp increase 
sharp decrease 
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J. Have students spend a few minutes comparing the results 
to their predictions. Who was right? (-There is a clear 
m relation between p^Lce and consumption.' When price fell , 
consumption Yncr eased. When price went up, less was con- 
sumed . ) ; / 

* ' : ■."■*•" ■ ■ ■ 

K. ; Ask students "Why do you think energy consumers would: pur 
chdse less gas when the price weht up in the late l970's 
and early -1980's? 11 A variety of answers is possible. 

L. To cpnclude tiis activity, have students suggest other 
s ways in which producers and consumers can respond to 
. * ah increase, in the price of a p'iroduct like gasoline. ^ . 
They might suggest : 



Consumer s could fin^l substitutes for gasoline, like 
.walking, 'riding bus; 

Producers could increase their productivity , making 
better use of existing energy sources . 
* Consumers could try to do without energy. 

SUGGESTED EVALUATION STRATEGY ; : 

1. Provide students with line graphs of energy product prices 
like electricity. Ask them to describe what' the graphs" are 
about. Have them answer questions about the information 

i portrayed in the graph, similar to those poged in this 
lesson. / 9 

2. Ask students to describe in writing or in graphic form 
trends in prices' of gasoline through 1981. 

3. Create a list of short statements describing decisions made 
by energy producers and consumers. Have .students identify 
those statements reflecting decisions most likely to follow. . 
from energy price increases. Here are some /^examples of de- ; 
cision statements. 

i) Consumers use less natural gas to heat their homes ^ 
than previously (associated with an energy price 
increase) . 

ii) Producers develop new technique for , extracting oil 
from existing wells (associated with an energy price 
increase ) . 

iii) Consumers start buying large , "gas-guzzler n cars again 
( not, associated with an energy price increase.) 

. * 

SPIN OFF 

In 1983, the priee of certain forms of energy has -bp -en decreasing. 
Have student's ci^lect articles from news magazines that describe 
this trend. Ha$# students use the contents of these articles to * 
identify the wayk in which the decisions^of energy producers and 
consumers have been affected by J , this downward trend in prices. 
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TRANSPARENCY I 



J3AS0LINE PRICES* 
v U.S. 1965-1980 



•;?5 

Cents per 
Gallon - .70 

.65 

• i ' .60 
.55 

/.. , , '.'>50 




■mm 

... ,* l ,$.30 

• ' .20 
•15 

♦ , .10" 
.05 \ 
0 




1965 1966 1967 1968 1969 1970 1971 4972 1973 1974 197.5 1976 1977 1978 1979 1980 




*N0TE: Prices have been adjusted for inflation 
Source: U.S. Department of Energy, 1982 



V 



TRANSPARENCY II 



DRILLING ACTIVITY* 

U.S. 1965-1981 • . • • N 




TRANSPARENCY- II] 



•• AUTQMQ^^E . GASOLINE CONSUMPTION 
"1 .U.S. 19fc5-1980 - ' 



800 



750 



Gallons Per 
Vehicle 

> . . 700 



650 



600 




1965 1966 1967 1968 1969 1970 1971 1.972 1973 1974 1975 1976 1977 1978 1979 1980 



Source : U.S. Department of Energy, 1982 
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LESSON 12: PRICE CEILING 



RECOMMENDED USE: 'Middle school (This lesson deals with advanced 



CONCEP T: Price" ceilings 

Middle 

Si - concepts . ) 

TIME ^REQUIRED : 1-2- class periods 

MATLRIA L REQU PREP : Student 'materials provided 

ECONOMIC S *IH THIS LESSO N: . \.i , 

In the American economy ttje questions of what' to produce, 
how to produce it, and how to share it are no't left ex- 
* i clusively to free market . forces « In our mixed economy, % . ♦ 
•| go vernme nt plays a key yole. Control over the production 
','.'<}, of some goods^ and services (such as national defense, high- 
/ o ways and justice) has been removed f^om the private sector 
and piaced in the public sector where government makes the . 
impe-rtafat decisions. Government also intervenes in many 
, markets with regula ti ons ami controls with the intent -.to 
improve upon the results produced by the free play of mar- 
ket forces . Examples are public utility regulation , tar if fs 
minimum wage laws, antipollution and safety requirements, 
price ceilings and floors. Finally, through- its taxing 
"and spending activities , government shifts control over 
resources from private hands to the public, arid fc it also 
redistributes income amongv individuals through transfer 
payments. These activities influence what and how much 
will be produced,, how it will - be produced , and how it will 
be shared or used. 



RATIONALE: . . • , 

Price rations goods and ■ services . Goods and services will 
gp to those consumers who can and wa^t to pay the markjet 
clearing price. 

Sometimes a society decides that price rationing is not 
the best way to allocate goods and services. Price ceil - 
ings are sometimes, used to make sure that prices o£ some 
* " items such' as foo'd or gasoline do not *go too high. 
Y 

Price controls Jiave side effects. It is important for stu- 
• dents to understand why, price ceilings are sometimes im- 
posed ,-^what" the consequences (costs) are, and if the bene- 
fits are worth the costs. * - - 
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INSTRUCTIONAL OBJECTIVES': 

On completion of this lesson, learners will be able to: 

1. ■ define "price ceiling";-/ - 

2. identify situations in- which a price ceiling is likely 
to be imposed; ; ^| f \- 

3. identify iwho benefits and .who'licurs costs when a 
price ceiling is imposed. - 

SUGGESTED TEACHING PROCEDURE: 

NOTE: If you have* covered the lesson "Supply, Demand 
ancTTrices in the Energy Market," with your student s', ' you 
can have them move quickly through, paragraphs 1-10 of thl^ 
student materials. 

"A. Have" students i.- ad through paragraphs. 1 and 2. 



NOTE : The phrase "others things being equal" is explained . 
in the lesson "Supply, Demand and Prices in the Energy 
Market." It can be ignored for the purposes fc of this lesson, 

• • f 
Have students follow the directions in paragraph 3. Their 
line graphs should look like this: 



Figure A- DEMAND FOR GASOLINE, HOOSIERLAND 
\ Oct. 1,1980 




5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 (Tens of Thousands 

of Gallons) 

Gallons pf Gasoline 
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In response to, the question asked in Paragraph 4 
they should say . "C". * 

H&ve students read paragraph 5 and follow 'the directions' 
in paragrapjn 6. Their litie graphs should l'aok like, 
the one below. . v ; ■ ' * . 

FIGURE A- DEMAND .FOR GASOLINE, 9 H00SIERLAND , - 
OCT . 1,. 1980 . — ' ^ 

•» 

2.251 1 — I — I — r — I I I — i — i — p-i — i — i — "| ' I i 




5 10 15 20 25 30 35 40 45 50 55 ; (50 65 70 75 80' 

GALLONS OF. GASOLINE (Tens of Thousands 

• of Gallons) 

• ^ ■ ' 

In response to the question in paragraph 7, they should' 
say "A'V- * . ! 

Have students read paragraphs 8-10 and "review the meaning 
of marke t clearing price as a' cl*ass (the price at which.; 
producers are wil ling and able to offer for sale the same 
amount of gasoline as consumers are wil ling and able to 
purchase . ) , \ 

Paragraph 11 points out that price along with. other- things 
affects .decisions made by consumers and producers. * • . 

The idea, presented' in .paragraph 12 -actually introduces 
the main theme of this lesson. Have students read this 
paragraph carefully. Be stfre t^hey understand that price 
can play a rationing role . 

Have students .read paragraphs 13 and 14. Review the main 
points of these paragraphs 0 as a class. - 

i) *Pr ice ceiling - a -government price control that f sets 
an upper limit on t]\e price that can be charged for 
a particular good or service. f 

* . , • 4 ' " 
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■ ii) Price ceil ing- visually used when it is feared that 

' the price ST a vit al basic good will be. too high for 
»■ ' people, especially poor people ,. to afford. ; 

I Paragraphs 15-16 "set the. scene" for the establishment 
of a price ceiling in Hoosierland. This may bl a good 
time to tell students that while Hoosierland is a. 
fictional plate, the workings of the market and the 
impact of the price ceiling are realistic. 

J. Have students read paragraphs 17 and 1,'8. Ask' "Why 
dfd the government of Hoosierland decide to 'impose 
a price ceiling on gasoline?" They should respond,. 
"The government feared that the burden .of the new . • 

market clearing price was too great for people, 
especially the poor." > . 

K. Have students follow the directions in paragraph 19. 
Their "price ceiling lines" shpuld look like this: 

FIGJI?E A: DEMAND FOR G AS OLINE, H OOSIERLAND 
October 1, 1980 ~ s 



Price 
Per 
Gallon 



25 
00 
75 
.50 
.25 
.00 
.75 
.50 
.25' 
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eilir 


e 




























c 






















































































































































t 






























4 4 

























Gallons of Gasoline 



of Gallons) 
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They should respond to th£ questions' in paragraph 
20 as follows : 

•a) 30,t)00 gallons ; ' • 

b) 20,000 gallons; . 

c) The price ceiling was set, below the market clear- 
ing price. So, more gallons of gasdline were 
demanded' than were supplied. This resul.ted iji 

a gasoline shortage, When'a shortage occurs, 
pepple -spiend more, time searching for .gasoline 

_? ' ^ahd waiting ' in line to purchase itV •> 

dX. Answers /may • vary .. Accept, all reasonable suggestions 
such as : 



COSTS 



The poor themselves - Time and money are wasted 
lookihg and waiting for gas . - 

Everyone else who must deal witft the/ shortage 
by searching and waiting 

People Who work for oil companies . Companies 
have.no incentive to produce, more gasoline so 
they don't hire workers. 

Gasoline stations - must deal' with iinh^ppy 
^customers. ■ • ,* fl 



BENEFITS 



o Those who manage to get some of the gasoline 
at less than the market price with minimum or 
no search costs . 

o Those with few other ways, to spend their time. 



- SUGGESTED EVALUATION STRATEGY 



Ask students to define' price ceiling. 

Provide students with short statements describing 
situations in which prices change rapidly. Have 
them identify which of these are situations in 
which price ceilings are likely to be imposed. 
Some, sample statements: 

> , 

a. \Because of the popularity of jellybeans in 
Washington, D.'C, the price of a pound increases 
from $.75*a pound to $1.35. (Nc^ price ceiling 
likely, not a vital commodity) 

b . Because of a series of outbreaks of disease 
four years ago, fewer cattle are: being delivered 
to market. The price of ground beef increases 
from -$.89 a pound to $2.15 a pound. (Yes, a ceil* 
ing is possible here.) 
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3 Have students identify who would benefit and who" would 
s * * incar costs- if a price ceiling was imposed in the .situar 
• t ion described in 2 b.. above.- ,. - 



SPIN OFF 



Tft'e role that government shou id play; in. control ling energy 
prices is an issue, of ten debated v by ;labor leaders, consumer 
group members and energy industry executives. Invite repre- 
sentatives of these' groups in tt> present their particular 
points of view. - * „' , • v " . '. .... 

Encourage students to prepare -'questions' to as.k guest #spe1akers, 
using material in the lesson as a guide. For example: 

o Is there a situation in which price ceilings shoul,o> be ' - 

imposed?' • « , 

o What are some consequences? . ' 4 

o Who is aided,- who is hurt by price ceilings? 

■ * » 

Students should also "role play" interviewers and interviewees 
before the guest comes- to class . > Students could use, material- 
gathered, from guest, interviews "as 1 the basis for a debate on 
the ptfo's and con 1 s * of .price controls. % 
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STUDEN T MATERIALS - PR ICE" CEI LINGS 

- : : 7— — : — — 



BACKGROUND 



1'. Below is a itab,l.e showing information about /gasoline supply 
. arid demand for the fictional country 'of Hobs'ierland about • 
' ' ^.-yeara "ago. ; . v--. . . • . '.$.•* . 

*: * * • ' ~* 

TABLE .ONE': DEMAND ft5R GASOLINE , HOOSfERLAND " 
~ ■ : <„ ; October 1/ 1980 . \ r v~— ^ 



Amount Supplied 
(in gallons ) 



Trice 
{per, gallon) 



Amount, Demanded 
1,1 (in galJrons) 



30,000 

20,000 ' * 

17,- 5 00. • - 
15,000 . 

•10;'.00d-.^»' ' 

. Z>. ft » 



$2.00. 

1,50 
1.-25 

1.001 

.50-' 



20,000. 
30,000 
35,000. 
40,000 
50; 000 



-2. 



~ ' t^lt^llp Column of Tabje ■One' shows demand 'for gasd-- 



ii%^in^I^pferland' oh October 1, 1 980 . ' Demand refers- to 
f'vt^e '^q^wf^ a product, in this, case gasoline, that people 
are jTii¥g : '^and : able to purchase at various price's, o'ther * 



beMg£*eqiial . The table Says that if gasoline , was 
ofjferte'd fcflSrsale at $2.00 a gallon, 'the,' quantity demanded 
'\/buld> De^O^gOO gallons. If the price was a $1.00, the 
ampun'tS woilld^be 40,000 gallons.' ' . "\ 



^ktiijfa -Laf^niation in the 



s hp^f/u ?nD ,,- 

vetfMcal 3rals 



price" and "amount demanded 11 - 
e One to construct a line graph in Figure 
_/ws. Notice that in Figure 'A gallons of gasoline ^tr 
'4^^he horizontal - axis 



Price is shown along the 



:> FIGttftff^: DfiMAND FOR GASOL INE, HOOSIERLAND 

October 1,> 1W0 + 



2.00 
1.75* 

Per 1.25 
Gallon 

1.0Q 
.75 
.50 

' r .25 
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X 



-'5- 10 1.5 20, 25 30 35 40 45 50 55 60 65 .70 75 80 (Tens of Thousands 

§ i x ~ , of Gallons) 

; Gallons of Gasoline ' * 4 

* • 

• • . . . <■ 
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v ' '\Jhich one of the: fo 1-1 owing «onolus ions can -be drawn from 
: r ,rt£ie demand line graph that you constructed? 

[ty&frgke amount, of • gasoline demande'd does not seem to be .... 

V.'" 1 >V^ffected by prices.- "J . . . 

M-ifyft-ji&ptlce-. incf •«•«$ f ^he^.i^uaAtlty off gasoline demanded 

aiso iricljeases . • ' ■ ■ ' . . ■ • .•••'■ 

''fr') The amount of gasol ine demanded decreases as -the price' 

^incr eases . ; , 

' ' The left hand column of Table One shows the supply of gaso*'; 

■"■ line in Hoosierland on October J, 1980. Supply refers to the 
amount of a product,' in this case gasoline, that producers 
are -willing and able- to offer for sale at various pricfts, . 
other, things being equal.' 'The table says that if gasplihe 

" ' could be offered for sale at $2.00 a gallon, the amount 
supplied would be 30,000 gallons. If the price was $.1.00 
the, quantity suppried would be 15,000 gallons-. 

6 . 'tis*" the 'ihfbFoiati6n-:'ih' *the '"price'Vand' 'Viraouiit-'' defended." 
' ' columns of Tab 1/e One to construct a supply -line graph on 
' Figure A. 

r. Which one of the following conclusions' can be. drawn, from the 
supply, line- graph you constructed? 

a) As price increases, the amount of gasoline supplied also 
increases^ 

. b) -The quantity of gasoline supplied does not seem to-be • y 
affected by price. ' ,,' 

• J c ) The amount of gasoline supplied decreases as the price 
• increases.. ' \ _ .. . '• 

3.' You wSfl notice that there is one point in Figure A at which 
the demand line and the supply line, intersect.^' It is at the 
■ $1.75 a gallon price level.-, 1 . ^ . e , ' 

9. If the price of gasoline is $1.75 a gallon - 25,000 gallons 
I will be demanded anfr supplied. -At that price producers are 
willing and able "to offer for ^sale the same 'amount '.of gaso- 
line as consumers are willing 'and able to purchase.- \ 

0. One dollar and seventy-Five cents ($1/75) is- called the; 
market clearing price ih^ this situation. All gasoline , 

% ' offered for sale would -be purchased at- that price. 

1. Price and Other things (e.g. ,* the price of crude oil) deter- 
mine, how much producers 'are willing and ab,le to\of f er for 

-sale; Prices and other tilings (e.'g*. /"income) also deter- 
.' mine how much' "consume^ ar-e willing and able to purchase. 
At the . market- clearing price , the ^amounts are the same.. 
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Price ceilings 



12. Price af 8p' determines who will purchase the product. If 

fasdlin£, for example, is sold at $1.75 a gallon ift Hoosier- 
and, 25,000 gallons will be purchased. But; it will be pur- 
chased only by those consumers who are willing and able * 
to spend $1.75 for a gallon pf gas. 

13. Sometimes governments decide' that the price charged for a 
product is too hijjfe. ^ This usually happens in the case of 
basic goods and jiP v i ces like food, fuel, housing, and 
medical care. TflB fear is that poor people will not be 
able to purchase enough of these goods and services to 
satisfy their needs^, if prices are high. 

14. In a situation like this, tie government may control prices 
.by establishing a price ceiling . A price ceiling sets an* 

upper limit on how much can be charged for «a particular ^ 
good or service. It is enacted by a government. 

l£. Imagine £jiat Figure B portrays the supply and demand situa- 
tion for gasoline in Hoosierland in early September, 1980. 
Notice that the market clearing price was $1,25 a gallon. 

FIGURE B; BEMAND FOR GASOLINE. HOOSIERLAND 

~~~ September 10, ,1980 ~~ ' / 




Then, in September 1980, Hoosierland gasoline producers de- 
cided, because of the higher price of- crude oil, to cut back 
on the amount of gasoline "they were willing and able to sup- 
ply at each price Levfel. The result was the situation shown 
in Figure A, with a market clearing price of $4.75. 

The government o.f Hb^ier4and decided that $1.75 a gallon 
was too high a price" for people to pay for gasoline. They- 
felt that someone consuming 20 gallons of gasoline a week- 
would end up paying $10.00 extra a week for gasoline. 
This , the government felt, was too much of a burden for 
people, especially poor-people, to bear. 

The government enacted a law requiring gasoline stations to 
charge no more than $1.50 a gallon. A price ceiling was 
thus established at $1.50. 

Draw a straight -line , parallel to the horizontal axis , all 
the way across Figure A, at the $1.50 a gallon level. 

With the price ceiling -line in place, answer the following 
questions : 

a) How much' ga3*>JLine would consumers be willing and able 
to purchase at $1.50 a gallpn? ^ - 

b) How much gasoline would -producers be willing and able 
to offer for sale at $1.50 a gallpn? 

c) When the- price ceiling of $1.50 a gallon for gasoline 
was established in Hoosierland, consumers spent more 
time searching for service stations that had gasoline 
to- sell. *They also spent more time waiting in line 
to buy gasoline. Why do yo\x think this was true? 

d) Price ceilings are usually established to help poor ^ 
people.. Who .benefits and who incurs costs when a price 
ceiling for gasoline is established? * 



125 



/' • . ■ 

138 



■ ■-•••....'.ji 
• • • • • . . • . • 

FREE AND INEXPENSIVE RESOURCES ON 

* 'ENERGY AND ECONOMICS • 



126 



ERIC 



A NOTE TO TEACtfERS 



*The Indiana. Energy Informaticm Center CIEIC) operates ari 
enemy information service which is. available to all Indiana 
resrelents. The^ IEIC- maintains , for dissemination, a wide 
variety- of energy information and materials covering all 
topics on the following resource list. Single copies of thes 
materials are free. For an IEIC publications list call the: 

ENERGY HOTLINE 
1 - 800 ■- 382-4631 

or write the: 

Indiana Energy Information Center 

Division of Energy Policy' • 
Indiana ^Department of Comttierce 
' . IN. Capital, Suite 700" 

Indianapolis, IN 46204 ^ 

The IEIC Staff is M on-call" (via the ENERGY HOTLINE) to 
help Indiana residents with many kinds of energy questions. 
Speakers and other energy related services are also available 
through IEIC. 
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*£diSon Electric Institute 
Educational Services 

1111 -. 19th "Street • • . *. 

Washington, D.C. 20O3&" •' 

Coal: Answers To Your Questions , A 48-page booklet; #78-46. 
Sample copy free,: I . * 

Keeping T he Lights On: 1979 educational kit. Grades 5-9 
#03-7925. Activity-centered program aboutf coal • and other 
energy sources. Includes six activity duplicator sheets 
and a- teacher's guide. $3.20. 4 

*Exxon Company, U.S.A. 

Public Affairs Department . . ; 4 

P.O. Box^ 2180 - Room 4T87 ' i 

HoU%^on, *TX 77001 ."° " ' 

Co al Pocketf Data . Tables, charts, .and maps of Exxon's 
coal operations, plus statistics on U.S. arid world coal * 
production*. 399 pp. Free. 

^National Coal Association 

1130 - 17th Street, N.W. ' . ^ . 

Washington, D.C. 20036 

Coal : a 24-page, illustrated reprint of The World Book 
^encyclopedia article on coal. Grades 7-12. Single copies free 

Discovering Coal : A .boxed- kit, including film^rip, cassette 
eight activity masters, two fullcolor"all charts and teacher 
guide. Designed for early elementary grades. $8.95. 4 *( 

The P ower of Coa l: A 20-page, two color booklet describing 
the beginnings, history, production and uses of bituminous 
coal. Designed for upper elementary grades., Includes activi- 
ties for duplication and teacher's guide. Single copies free. 
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CONSERVATION 



* Alliance to Save Energy 
1925. r Street, tt.W. 
Washington, D.C. 20006 



. The 25% Solution ; A 17-page booklet containing a dozen in- 
* .expensive ways to cut household energy use by as much^ as • 
*25 percent. Single copies .free; additional copies 25 cents 
each, *■ 

• v 
^American Petroleum Institute V -< 

Publications and Distribution Section 

2101 L Sti^et, N.W;*V- * ' 

Washington, D.C. 20037 ■ - f 

Energy Conservation Tips : Information on conserving our 
_ energy supplies . Includes conservation quiz, gasoline 
saying tips, guide to efficient energy use in the home, And 
tips on conserving energy in" the kitchen, Sinjgle copies free. 

^Association of Hom£ Appliance 

Manufacturers . ■ • 

-20 North Wacker Drive 
Chicago, IL 60606 

Appliance' flrfergy 'Conservation Tips : S.eries of tip sheets 
on how to conserve energy and save money through proper 
operation of home app-liances. 25 cents, 

*Channing L. Bete, Co. IncI '* 
200 State Road \ £ 
So^th Deerfield, MA 01773^ 

7 Energy Conservation Booklets ; "The ABC's of MPG 1 s , 11 "Conserve ,v 

Energy at Home" "Heating Your Home,"* "Save Energy," and 
"Shouldn't You Share a Ride." Single review copies free. 
Quantity pricing information available on request. 

^Consumer Information Center 

Public Documents Distribution Center 

Pueblo, CO 81009 ■ r . * 

Find and Fix the Leaks ; How Co check for air leaks around 
. f your house and save up to 50 percent on your fuel bills. 

$2.50 < 

In the Bank or Up the Chimney? : Illustrated how-tos for 
weatherstripping, caulking, insulating, etc. Worksheets • ; 
for choosing methods of energy conservation for greatest 
savings . $2.00 k 

-Edison Electric Institute > 

Educational Services 

1111 - 19th Street, l3fl 

Washington, D.C. 20036 - 



9 

ERLC 



CONSER VATION Cont. * ' ' ■' " . 

— '. " 1 ; — ^ ' * ' • • * 

How, to -S ave Energy With Better -Use' Hab its ; f980, 18 "pages.. / 
Conservation and energy management. Sample copy free. 

-Exxon .Company, U.S.A. r . % : ' . 

Public Affairs Department 

P.O. Box 2180-Roonf 4187 - 3 

Houston, TX 77001 

Drive Like There 1 s No Tomorrow ; A tjooklet discussing ffie ~ * 7r 
benefits ,of driving at 55 mph. Free. f 

V/ 

Mickey Mouse and Goofy i Explore C o nservation : Gomic bo ok 
that can be used as an energy- conservation teaching aid. Fre 

*Sierra Club . 

Information Services - ■ 

5 30 Bush Street - * ' . J ' ' 

'San Franc is caA CA "94108 * 
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Ene^y Conse rvation An Immediate and \R e 1 i'a ble Alternative : 
3 pages. Includes" reading and ref exenceTfTsts . 2 5 cents. 

rcnneco" Ins. * * / \ 

uSlic. Affairs Department 
r\0. Box 2511 ' 

Houston, TX 77001 , . . 

The Fou rth R: Resou rcefulness i n S chool E ne rgy Conse r vation : 
A ^booklet us ed 'as a companion to Termecc^s Film^ TKe 
Fourth R." D^^ribes school energy problems, and- illustrates 
typical solutiohs. Fioee*. • 

Something Sp ecial From Se ed (Scho olnpuse Ener gy Eff iciency . 
Demonstr ation): A 12~9 page report oT 7fT demonstration Softool 
energy auHTts conducted. Lists more effective energjk s^avir^g 
recontmendations . Contains energy audit survey for students 
and technical manual which serves as guide for sch.ool per- 
sonnels to conduct audits In. their own facility. Free. 

Somethi n g Special for Te achers: Designed for teachers , the 
booklet /includes • Background on energy issues; an energy" 
survey teachers and students can use to examine their own \ 
school"; and, examples to help teachers "energize 11 existing: 
pur r ic ulu'm . Free . 

-U.S. Environmental Protection Agency 
Office of Public Awareness » 
-Environmental Research* Center s 
Research Triangle Park, NC 27 711 

Get the- Most fr om Your Gas Hea ting Dollar: Pamphlet answers- 
the most cbmmo nl y a ske 3" questions about the conservation, 
pollution, and potential safety hazards of typical gas- 
heating equipment. Free. 

Get the M o st from You r Hfeating Oil Dollar: Pamphlet provid- 
ing information on cutting costs ancT~reducing pollution by 
having oil burners 5^ef viced annually. Free. . 
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ECONOMICS AND ENERGY ' * •. *.. 

* Amoco Teaching Aids . 
P.O. Box 1400K . ' '* 

. -Dayton, OH 45414 • . 

' '* ♦ ' ' •. 

The Moqhar> : For grades 7-12. Contains teacher's guide and 5 
ten student activity ^slfeets illustrating economic concepts - 
. -vabout the nature and mechanisms^ of the free -market System. 

. • i$i.to. * • . • K ■ • 

*Indiana Department of Public Instruction • 
Video Duplication Service . ■ 

Room 229, State House « ' \ * • . *• ■ . .. 

Indianapplis, IN 4*6204. ' * . 

The following vi*deo series are available to* the schools of 
Indiana from the? State •Department of Public Instruction," 
Division of Federal Resources and School Improvement. There 
are no charges' or fees .for the series but schools are re- 
quired to pre/vide the blank video tape necessary to dupli- 
cate the programs. 'Schools 'may request series in any 
standard format 3/4<-inch U-matic; 1/2 inch BETA;. 1/2- 
inch open reel; 1/2-inch VHS -- but all blank tapes sent 
with requests, for series should be clearly labeled with 
t the school or school corporation's name as well ■« as the .,• 
Specific series. and program, titles to be recorded on each 
tape. / v • 

Requests for any of the- If ol lowing* series should be sent,., 
along with the necessary blank tape, to the above- address . * 
For further information about the Video Duplication Ser- 
vice, pall (317) 927-0393. #' 

GIVE. AND TAKE is designed to help junior and senior high 
school students increase their understanding of economic « 
concepts and improve their- decision-making skills as' con- 
sumers, producers, and citizens. Each of the twelve I5> 
minute programs dramatizes a problem-solving -situation* 
that st\ows students how economic concepts can be applied v 
to areas of personal economics. Scarcity , % personal deci- 
sion-making, opportunity costs, consumer credit, produc- 
tivity, human capital, derived demand , and career choices 
are just some of the topics covered in GIVE AND TAKE . The 
program's are, open-ended to stimulate classroom discussion 
of t:he issues dramatized. 

TRADE-OFFS is designed. £o improve economics instruction 
in United States and Canadian schools. This series of 15 
lessons for children 9 to 13 will help students think 
.their way through economic problems and increase their 
understanding of economics. On a broader Scale, it will^ 
help them become more effective decision-makers and ulti- 
mately more responsible citizens. TRADE-OFFS is a compari- 
son series to GIVE AND TAKE. , /"^ ^ 
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ECONOMICS AND EUERG Y Cont . 

*Phill£ps Petroleum Company 
Public. Affairs 
16 B4 Phillips Building 
Bartlesvil le , OK 74004 



► 

American Enterprise : A series of fivp- 28-minute films 
documenting our^ country's economic histtfry. Teaqhijig 
,Guide. "Teaching Notes" newsletter. Permission avail- 
able to educational institutions .to duplicate at- no 
charge on videotape . Films or videocassette available 
free on loan from two sources. Karol Media, 625 From 
Road, Par amus, NJ 07652, toll free phone (300)526-4773; 
and -Modern' Talking Picture Service, 5000 Park Street^ 
ilorth,. St. Petersburg, J*L 33709, phone (813)541-6661™ 

^Standard Oil Company' (Indiana) 

Public and Government Affairs ' 

Ka^il Code 37(15, P.O. Box 5910- A • " 

Chicago, IL 60680 

The Kin gd om of Mocha : Animated 16mm color film introduces 
economic concepts about the free market system in relation 
to the energy needs of society. Free on loan. Modern Talk- 
ing Picture Service, 5000* Park Street, North, St. Petersbur 
FL 3370f . 
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ELECTRICITY 



*Edison Eleatric Institute .- 
Educational Services . ' =• • 

1111 - 19th Street, N.W. - V 
Washington,. D.C. 22036 . 

- Thomas Alva Edison: His Fertile Miryi ; 32-page booklet, 
#76 219. Sample cow free. 



Electricity Serves Our Community ; 1981, educational kit 
#03-078037. Grades K-6. Cardboard model of an electric 
utility system. Includes bulletin board cutouts, diagram 
for display, teacher guide. $4.50. 

You and Your Electric Company : Answers to Your Questions : 
36-page booklet. #78-47. Sample copy free. ~ 
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^Alliance to Save' Epefgy - ' \ 

1925 K Street, N?W1 „ . . % - " 

Washington, D.C*' %O006 t 

The Energy Puzzle; How You Fit In : A 32-page magazine 
reviewing the energy situation, with articles by nationally 
known writers . Single ■ copies free; additional copies 25 
cents each. , 

^American Gas Association • 

1515 Wilson Boulevard • . ' ' 

Arlington, VA 22209 m - 

America ' s Changing Energy Story :- #1181110. 1981. A 7% 
minute, 48-f rafle^ilma^rip* with cassette, suitable for 
general science and social studies classes at the junior 
and senior high school levels. Gives a broad overview of 
the energy picture in the U.S. today. $2.70. ; 

^American Petroleum Institute 
Publications and Distribution Section 
2101 L Street, N.W*. 
n/asnington, D.C. r 20037 

Two Ene rgy Futures: A' Na tional Choice for the 1 80s : 166- 
page book." Contains heavily documented chapters on oil 
and gas, coaY, nucle'ar , synthetic fiu,els, access, environ- 
ment and economic issues. Ba^ed on extensive survey of 
recent energy forecasts. First ten cop.ies free; additional 
copies $2.50 each. $ 

J . ' . * 

Energy in Ame rica : _Pro^ r ess ahd Potent ial: #877-15330. 
Examines ^^rTca^s recent energy progress. It al'so points 
out the continuing risk of oil supply disruption that 
underscores the need for further progress. 40 pages. 
First ten copies free; additional copies $2.50 each. 

A Guid e to Sta ffl Energy ^Assistance Off ices 1981-82: #806- 
09000. A state-by-state lri'trng^oF'Tow income energy and 
weatherization assistance contacts whi^ch provide funds 
. and/ or information to eligible families who may need 
help.in paying their fuel bills >r weatherizing their 
homea. Limited quantities available 'free. 

^Atlantic Richfieid Company 
Speakers Bureau 

515 South Flower Street % > - - 

' Los, Angeles "CA 9CT071 *" - T ; ; ^ ' , tf 

Speakers :< Available on. a wide range of energy topics such 
as: "Alaskan oil, offshpre drilling,' energy and economics ( 
and alternative energy sdurces like ■ solar and coal. Speajc- 
.ers available in the following cities: Anchorage, Atlanta 
Chicago , Dallas , Denver / Houston, Los Angeles , Louisvil %&M 
Miami, Philadelphia , Pittsburgh , Tulsa, and Washington , 
D.C, . . '' * 

149 . 135 . *v : 




-'EtM pSSY. (GENERAL) Cont. * 

V . , *Edisbn Elejj|pL£ Institute 
*' *^^^Iuc d t i r o naf^re r vi c*'es > 
-'1411 - l'9th Street, N.W. 
Washington., D.C. 20036 / 
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A 'Short Energy History of the .United States . . . arid. Some ^ 
Thoughts About ffte Future Decisionmakers bookshelf . .- 

series.. 1980, 85 pages. $2.50. 

;*Exxon Company, U.S.R, , 
Public Affairs 'Department 
. P.O. Box- 2180 - Roonj 4187 . 
Houston/TX. 77001 

•■ •■ • *-* ■ 

' Middle" East' Oil ; Sefcond edition. The history of oil pro- 
duction in Middle Eastern nations, plus tables,- charts, - 
and maps .' 39. pages . -Free..,-. ' 

- 'pPEC . Que stipes and Answers , OPEC explained in layman's 
\ S^tms . 35 Hpages . Fjree . . ^ ? 

\ Pocket Uata . Useful statistics, about; Exxon and the energy 
V industry packed -in a. tiny pocket-sized bqoklet. 39 pages-'. 
.Free,. ' . <V ' . ' — 

7 . .' . « j> * ' _ \ • 

* * * o " :>; • 

• P ocket Position Book . Explains where Exxon stands on 37 
-/different issues trom federal leasing .policy to national 

health insurance*.* Pocket- sized booklet-. 39 pages. Free. 
•&<!+j • < ' . * • '• * '. h 

• uTS". Energy Outlook ; The nation's future 'energy needs and 
how .they will be met. Compiled annually. by Exxon planners 
to help guide the company in, its business decisions. 16 

1 pa^e-s. Free'/ • .* . 

Wodte Energy Outlook . A worldwide view of international 
energy supplies an|l demand. 40 pages^. Free. 

W orld "Oil Inventories/ The factors that* affect international 
, oil inventories . Jlow (world oil supplies are stored and 
distributed. 17 pages\Free. 

*National Geographic Society 
Educational Services 
Department 82 
Washington, D:C. 20016 

Special Report on Energy . A 115-page special edition of 
National Geographic magazine devoted entirely to energy. 
Includes 1.2-page atlas of" America's energy resources, 

• history of energy crisis-,-- proposed solutions. Copyright - 
1981. 1-9 copies',* $1 . 45 each/10-99 copies-, $1 . 1 5 each/ 
100 or more copiea $1 ; 00 'each, 



-Sierra Club - » 
-Information 'Services r 
530 Bush Street • t 
Ban Francisco/-, CA 94108- 
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EriERGV- (Ge AaL) ^Cont . " ' 

- Energy arid the Sierra Club :; A summary of Sierra Club energy 
policy. 15 pages . 40 cents. ' % 

. *SohIo Film Library - 

2515 Franklin. Road 
. Cleveland, OH 44113^ 

Energy in- Persp^tive : 16'mmj 21-minute, color film. Thought - 
... provoking film about energy. Discusses man's historic use - J 
of energy, examines the limits of the world's supply of 
fossil fuels, considers alternative sources of; energy, and 
emphasizes need to turn frbm thoughtless over-consumption of 
the past tb a more* intelligent -use of energy in the future. 
Produced by Xhe British Petroleum Company Limited. . . , 

*Spealc Out Sohio . . * 

Attention: V. F. Tizzaino * 
1760 Guildhall Building • » 

^Cleveland, OH 44115, 

Two .Energy Futures : Speakers available for classrooms , 
seminars 7 pr workshops. Topics include energy outlook, energy 
economics , energy environment, and energy regulations . / 

*Texaco Inc. * 

2000 Westchester Avenue , • 

White Plains, NY 10650 ■ 

The Road tp Energy, U.S.A. ; 29 minutes, 16mm, cedor film. 
° Shows that •we're all on the Same road together helping 
satis.fy America's ever-growing energy needs. Film stairs 
Bob* Hope. Free, on loan #31142 from: Modern Talking Picture 
* ' Service, 5000 Park Street, North, St. Petersburg, FL 33709. 



ENERGY EDUCATION . 

_ >\ ' ' - * 

;*America'n Petroleum Institute :< • r .- 
Publicatrions andvDiatributioh Section 
2101 L Street; N.W. ;.' 
Washington, D.C; 20037 

Looking for Energy? A Guide to Information Resources t #875- 
440.00. A\ .catalog listing .various sources of energy informa- ^ - % 
tion. Single copies free; additional copies 25 cents each. 

Movies About Energy : #875-44500.; A catalog listing energy- . 
related films. Coritaitys over 500 entries .' First 10 copies 
free; additional copies 75 cents' each. ■« { 

*Amoco Teaching Aids 
. p;o. Box 1400K • ■ 

' ; ' Dayton, OH, 45414 

Energy .Adventure : Grades 9-12. 'Contains a 28-page teacher's 
guide and student activity sheets/ Resource reviews energy 
history, petroleum, natural gas, coal , electricity , alternative 
energy sources, and energy conservation. $1. 

Living With Energy ; For grades 7-12, and The Energy Crisi s: .y 
fdr grades. 4-6. J3oth contain an eight-page teaching 'resource M 
with five duplicating student activity sheets that provide a ^ 
variety of activities *to study current energy sources, types, \ 
uses, and conservation. 50 cents each. 

^Atomic Industrial Forum, Inc. 
Publications Office* 
7101 Wisconsin Avenue* 
Bethesda. MD 20814 • 

Audio-Visuals on Energy : A. listing of films on general r 
energy^ topics , nuclear energy, and supplemental energy 
sources. Up to three copies free. 

• * .' ' \ . ■ 

« *Center for Renewable Resources *\ ; 

Publication Department * . ' , . \ 

641 South Pickett Street - 

Alexandria, VA 22304 , , 

* .i . , 

Solar Energy Education Bibliography for Elementary , Secon - 
dary and. College Students ; This interdisciplinary biblio- 
graphy covers selected solar activities , reading lessons , . % 
and background materials on sun, wind, water and biomass. 
February, 1980. 75. pages. -$3.95 pluq 15 percent , postage/ 

handling. - 

■ ■ - ■ • ■: , . , ; . . • ; .\> 

°*Chevron U.S .A. Inc. ^ 



\ 

San Francisco,, CA 94120 v ' \ 



Public Affairs Youth & Education 
P.O. Box .7 753 13Q 



ENERGY EDUCATION Gont. ' ■< 

,; . . • , ' 1 : 

Tfre Energy Learning Center ; Grades 5-8. Concerned with all 
aspects of energy resources, and with past, present and 
future uses of energy. Contains teacher 1 s guide , spirit 
rasters, and extensive bibliography. Free*, 

*Edison Electric Institute . . 

Education Services " '* 

1111 - 19th Street, N.W. • . ■■ ' . 

Washington, , D.C, 20036 ' ■ ' 

Ethics and Energy ; Decisionmakers bookshelf Series . Sof t> 
bound, 96 pages. //79-27A. $2.50., 

^Education Commission of the States, . 
Education Improvement Center 
1860 Lincoln Street, Suite 300 . 
Denver, CO 80295 

Energy and Education; Planning for Higher Prices and 
Potential. Shortages ; Designed to inform education de- 
cision makers about major changes j_n federal policies, 
addressing energy shortages,^ and the implications of 
these policies for state and 1'ocal planning. Also * 
• management > plans . Price and ordering information avail- 
able from ECS. 

Energy Educa- t ion: A Policy /Development Handbook ; A booft- 
let developed to help formulate appropriate and useful 
energy education policies. Free. y ■ t>/ ' • 

Energy Education; Why, What and How ? Provides informa- ■ ■ 
t ion about the content of energy e3ucation and imple- 
mentation, strategies.. Free. 

^National Association of. Elementary 

School Principals 

1801 North Moore Street . 

Arlington, VA 22209 t , . ; , A 

Schools Find Answers to the Energy Crunch ; From Principal , 
Vol. 60, No. 4, March, 1981 - pages 23-5, by Roger Wall. 
$5.00. 

^National Council for the Social Studies 

3615 Wisconsin Avenue, N.W. - ■ ' 

Washington, DC 20016 

Teaching About the Energy Crisis : A special section' of 
Social Education , edited by Judith Gillespie, April, 1980. 
$1.50.-- " " * ' 



Guidelines for Energy Ed ucation; Social Education , , ' . Nov emb e 
December, 1981. $5.00. * \ : 

^National '4-ft Council 
Education Aids 

150 North Wacker Drive . ^ 

Chicago, IL 60606 139 
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ENERGY- EDUCATION Cont . 

Electric Energy Education, Aids ; Flier documents all materi- 
als available on electric energy. 'Free.. 

Energy Education Aids ; Flier listing all energy and educa- 
tion materials available . Free. . ~ ■ * • ' 

Petroleum Power Education Aids ; Lists materials, available 
on petroleum power. Free* 

^National Science Teachers Association * 0 
1742 Connecticut Avenufe , N.W. , 
Washington, D ; C. 20009 1 

Playing 'With Energy ; 106 pages . 7/471-14778. Classroom games 
and simulations for grades 9-12, selected from the Project 
for an Energy-Enriched Curriculum learning packet series. 
/The gamVs take important .energy concepts and translate them 
into action, strategy, and fun for maximum student involve-? 
ment. $5.00.. ^ 

*Shell ,Filin Library 

1433 Sadlier Circle West- Drive 

Indianapolis, IN 46239 1 

Shell Films ; A catalog of films available. All .films are> 
available free on loan, with the understanding the user 
will pay return shipping cos ts and return prints promptly 
after showing. " 

*Sierra Cluib 
Information Services 

530 Bush Street ./ ' ) 

Sarn Francisco, CA 94108 . , 

' Information Service^ Literature List ; Listing of Sierra Club 
publications available. Revised semi-annually. 

^Standard Oil Company (Indiana) 

Public and Government Affairs . / L s 
Mail Code 3705, P.O. Box 5910-A 

Chicago, 1L 60680 ' ^ ' 

AmocQ* Teaching Aids ; A 5-page folder listing teaching $ids 
available to help students understand basic economic con- 
- cepts< tand energy-rel: *:ed : needs, resources, and problems. 

*The Standard Oil Company (Ohio) . 
-Public Communications Department • j 
1760 Guildhall .Building 
■ Cleveland, OH 44115 f 

Energy Adventure ; Teaching "resource booklet containing use- 
' ful background, information and optional suggestions "for 
classroom activities. Each activity in the teacher \s guide. 
corresponds to'a spirit duplicating master. Includes 10 
exhibits in the form of maps, charts, graphs and illustra- 
tions. Free. 



ENERGY EDUCATION Cpnt. 
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*U.S. Department of Energy 
Technical Information Center 
P.O. Box 62 * 
Oak Ridge, TN 37830 



Selected Department of Energy Pub lie at jons : An annotated 
list of free booklets •and curriculum materials currently 
available from the Department of Energy. Contains order 
blanks. Free. ^ 
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ENVIRONMENT ■ „ * j. 

/^American,, Petroleum Institute 

Publications and Distribution Section / 
210.1- L Street N.W. 

Washington, DC 20037 ' ' ' ' - ' . ' 

A Shore For All Purposes ; # 877-68070. This illustrated 
booklet is a summary of the Coastal Zone Management (CZM) 
, Act of > 1972, including the subsequent amendments of 1974 
and 1976. The booklet focuses on the purpose of CZM and 
the reasons for its adoption as law. Free.* 

' *-Edison Electric Institute 
Education Services 
1111 - 19th Street 

Washington; , DC 20036 ' . 

Before^ the Rainbow: What We Know About Acid Rain ; Decision- 
makers^BooksJielf Series. 1981,, 108 pages. $2.50. 

*Mobil Oil Corporation 
Room' 654G 

150 East 42nd Street 
New York, NY 10017 

Health and .the Environment ; A 48-page booklet that examines 
environmental .issues and describes steps Mobil is takings to 
assure employee health and safety, product safety and ( 
environmental .protection. Free ■ • 




^National Coal Association 
1130 - 17th Street, N.W. 
Washington, DC 22036 . 



\Jhat Everyone Should Know About Land Reclamation ; A 15-page 
two-color booklet describing -land reclamation, It s impor t anc e 
how it works and the many uses for reclaimed land. Grades 4-1 
Single copies free. A 

*U . S . Environmental Protection Agency . 
Research Summary Editor 

Office of Research and. Development , tfb-674 
Washington, DC 20460 : " 

Research Summary; Oil Spills ; A brochure providing a brief 
description of major areas of EPA's research and develop- 
ment program. Free. 
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NATURA L GAS " • - ' 

1 — ; * : * 

* American Gas Association 
' . 1.51 5 Wilson Blvd. \ 
Arlington, VA 2220$ 

— -C703h 841-8676 *> f- 

X 

Please .Note ; Minimum order $5.00. Single copies free to 
teachers, courtesy, of the . local gas utility companies^ 

Energy Reports : A series of 4-page reports on various as- 
pects of energy ,and the natural gas industry. (Inquire 
further regarding current titles) First 99 copies, 10 
cents each; quantities over 100, 7 cents each. 

History of Natural Gas ; //N00430. Comic .bopk giving the" , 
story of the gas industry past , present, and futile. 1-4 
copies, 7 cents each; 5 or more, 5 cents each.' 

Natural Gas Energy : #00585, 1982. For junior or senior" 
high school. An illustrated booklet. Tells the story of . 
'naturalgas - where^it comes, from, how it got there, and' 
how much there is. Discusses exploration, transportation, 
distribution, storage , household and commercial uses, and 
by-products of natural gas. 75 cents each. 

Na tural Gas Serves _ Our- Community ; //N00160, grades 4-5; ^ 
//W00170, graties 2-3 . ; , Cut-out kits of 28 pictures that 
describe the story of natural gas. Each kit contains . 
booklet "N00165 or "N00175, which may also be purchased 
separately at 25 cents each. Kit* $2.00. 

• 

Properties of Gas and Heat Enpr^ Expef iments. ; #N 00085*. - 
- Elbert C;^ : Weave^'^eventeen VxpSilents • on properties 
of gas and 14 experiments on heat energy. Prepared on 
spirit duplication masters for easy reproduction , by 
teacher for student use. For junior and senior high 
'school . $3.50. 

Science Principles and Gas Appl i ' iffi ^ l^M^mervts; 

#N00500. Elbert C. Weaver, 1970. A 32-page booklet on 
science principles used in six gas appliances: range, 
home heater, water heater, clothes dryer, incinerator, 
air conditioner, with twelve classroom experiments . 
Materials for overhead projection and sample report 
sheet included. Grades 7-9. $1.60. \ \ ' 

What Happens When You Turn On the Gas ; //N00575. Arthur - 
Shay, 1975. Grades 4-7. A 30-page book in the form of a 
LIFE magazine picture story telling the story of natural 
gas from the well to the user. 40 cents. - 

What Is Gas? 7/N00550. 'Elbert. C. Weaver, 1972. A 45-page 
booklet with 12 demonstrations /experiments . How does a 
child l£arn about matter that exists in a gaseoCts state 
if it is colorless, odorless, tasteless , has little weight, 
and moves silently? The demons trations /experiments sug- 
gest ways that some concepts, about the world of gases may 
be developed. 4-6 grade -teaching levelj 60 cents. 
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^Atomic Industrial Forum, Inc. 

Publications Office , * 

7101 < Wipcon^iji Avenue 

Bethesda, MD 20814 *• • 

■ i ■ ■ 

Nuclear Energy Pamphlets ; A series of pamphlets covering vari- 
ous aspects of the noclear fueL cycle - how. plants work, reac- 
tor safety, the use of uranium, etc. Up to 3 copies free. 

Radiation. . .Naturally ; 16mm, 28 minute color film which 
explores the world of low-level radiation - sources, applica- 
tion, effects, benefits and risks. Available from: Mo'dern 
TalHng Picture Service, 5000 Park Street North, St. .Peters- H 
burg, FL 33709, phone ( 813) 541-6661 . 

Reactor Schematics ; Schematic v diagrams of the four U.S. 
nuclear reactor types. Up to 3 copies free. 

A Play Half Written: The Energy Adventure ; A 16mm, 1979 
color film celebrating the technological advances made 
possible through'the use of energy; includes information 
about the importance of nuclear energy to the- energy, mix. 
A 1979 Cine Golden Eagle Award winner. m The- film is accom- 
panied by a discussion leaders /teacher's package. Free on 
loan: Modern Talking Picture Service, 500Q Park Street North, - 
St. Petersburg FL 33709, ( 813) 541-7571 . . . 

*Edison Electric "Institute l A 

Educational Services , , 1 

1111 - 19th Street 
Washington, D.C. 20036 

N uclear Power in American Thought : Decisionmakers Bookshelf 
series. 1980; 92 pages. #01-070831. Book examines social, 
political, philosophical and psychological aspects; of nuclear 
power in America. $2;50. 

Nuclear Power : Answers' to Your Questions : A^ 48-page booklet. 
■ #78-24. Sample copy free. \ — ^ 

( — y 

*Sie*ra Club 

Information Services » 

530 Bush Street 

San Francisco, CA 94108 

Nuclear Power & .the Sierra Club : 12 pages . Includes Sierra 
Club policy on nuclear, power, Also includes bibliography. 
40 cents. T 

Nuclei fastes t Reprint from July/August 1979 issue of Sierra. 

6 pages. /25 cents;. 
' . • f 

Nuclear Wastes - The Myths and the Realities ; -Reprinted from 

the July/August 1980 issue or Sierra. ^pages. 20 cents. 
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PETROLEUM . . A x 

^Alaska Pipeline Service Company J 

" ; " 18 3T7S b u tlY B r apw. Street 7 • ". . "~ A -*"" "V 

Anchorage, AK 99512 , 

Operating; the Trans Alaska Pipelig E: A description of 
.pipeline and its operation. 22 pag&s . Free. 

Operat i ons Summary ; A concise version of the pipeline 
operation. 16 pagGs. Free. 

^American Petroleum Institute 
Publications and Distribution Section 
2101 L Street N.U. . ■ ' 

Washington, DC 20037 

Facts Ab out PIT ; #875^13700. An 'illustrated booklet con- 
taining statistical data and information on^the \**rious 
phases of the petroleum industry. ^Single copi-es free; 
additional copies, 75 cents each. 

Gasoline for Your Car -Q ues tions /Answers , Second Edi r ion : 
#802-15800. This -puETIcatiori provides, answers to : !:iona 
frequently asked about gasoline and its principal q ;iity 
A features, octane, volatility-, factors that -influence 
N knocking characteristics, various gasoline add^ /es and 
their functions. 15 cents. w 



jtao^Your _Moto^ #8p5-l5070. Useful in , 

educating car drivers- on various .practical aspects of motor 
oil and engine lubrication, 50 cents. 

The Search for Offshore Oil and G as : #862-60682. This book- 
let examines one of' 'the sources tor increased U.S. energy - j 
the crude oil and natural gas resources underlying our 
coastal waters. Free, j * 

*Channihg L. Bete Co., Inc. ' 
200 State Road 

South Deerfield, MA 01373 • 

ABC's of _0il : k Booklet explains how oil is located, drilled, 
refined anJTtransported . Single review copy free. Quantity 
pricing information available on request. 

*Exxon Company, U.S.A. 
Public Affairs Department 
P.O.- Box 2180' - Room 4187 
Houston, TX 77001 - 

The Offshore Search for. Oil and Gas : The cosV and rewards 
of finding and producing oil and natural gas underwater. 
Text, charts and maps. 38 pages. Free. 
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PETROL EUM Cont . , 

*Mobil Oil Corporation ' ' 

Room 654G > ' 1 * , ■ 

150' East 42nd Street 

• New* York, NY 1.0017 ■ ■ 

The fcew Sci ence- of Oil ; -amphlet containing, a four part , 
series" of essays that describe the. newjfet techniques for 
oi~ exploration and production. Ft%e. W 

. * * 

" ) *SheIl Oil Company ' • * . ■ 

. One Shell. Plaza « 

* P.O. Box 2463 . \ • , # 

' Houston, TX 77001 x ■ ■ ■ * 

.The- Story of Petroleum ^ A primer*- on the history and key 
functions oi lIil ull iH|fstry -Exploration and production, 
* transportation, refining and market ffog, and the manufacture 
and mar|p^ting of petro-chemicals . Free.; ^ 1 

< ' < ' - * 

i ' *Stanck?^ Oil Campany (Tadi . , 5 

Public nrtrl GoveHimeril^ At fairs « . 

Mail' C,, ; le 3705, P.O. Box 5910-A 
Chicago, IL 6068CK 

Catalys t s an d Crude: A 22-page booklet about petroleum 
refining.'. Free*. » ; ' 

1 Oil* In D epth : A 30-page booklet about petroleum explora- 
tion and production. Free. 

*Sohio Film Library - . > 

'•2515- Franklin Blvd. , . 
..Cleveland, QH. '44113 ^ 

■* *■ 

Pipeline 'Alaska; 16 mm,, 2 8 -minute colour film. Tells the ~ 
; story of 'the trans-Alaska pipeline. Free on loan. 

-Union Oil Company of California \ \ 
Corporate Communications, Dept.: A 
Box 7bOO 

Los Angeles, CA '90051 

• The St ory of Oil; An illustrated wall poster featuring ' . 
cartoon, cTTafacters telling the story "bf o»Ll from its 
formation to its many u^es*. /Free (limit three copies). 

•*U.S. Environmental Protection Agency ^ 
Publications ' Of f ice ' . , *' 

401 U Street, S.W. . • 

.Washington, DG .20460' 

v ' "• - , 

Unleaded Gas . . .The Way * to Go : Pamphlet that answers the' 
most commonly "asfcea" questions about unleaded gasoline. 
Free . , - ' • 
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RENEWABLE ENERGY SOURCES 



^Center for Renewable Resources 
Publications Department 
641 South Pickett Street 
Alexandria,, VA 22304' 

Solar Energy Education P acke t for Elementary arid Sec o ndar y 
' Student s: This packet oF reading lessons "contains plans for 
solar activities and background materials about all forms 
of renewable enejrgy . . Over 25 student projects September , 
,1979. 64 pages. $4.25 plus 15 percent pos tage /handling . 

* V CAREIRS: Conservation & Renewable 
Energy Inquiry & Referral Service 
P.-O. Box 8900 

Silver Spring, I1D 20907 -q 

So lar Bibliography,:- Bibliography of elementary through 
TTTgh s cHool Energy education materials . Free . 

Note: CAREIRS also distributes literature and- answers^ 
-questions on the following topics: energy conservation, 
solar, wind, wood , bioconvers ion , alcohol, fuels, photo- 
voltaics , 'solar thermal and snail-scale hydropower . 

f - 
.^Consumer Information Center * ' ; , 

Public Documents Distribution Center 
Pueblo', CO 810 09 , - . ' - ■ " 0 

' Hea ring 'With .Wood; Types o£ fireplaces , stoves and .furn- 
aces,' Buying. and burning wood efficiently and safely. $2.00. 

. Homeow ner ' s So lar Siz ing Workbook: How to select the most 
efficient solar heating system for your home . $4.00. 



Wind En ergy In£orma^^n^^re£torx: Lists of government: 
Off tees 7 manufacturers /distributors , colleges and uni- 
versities, computer programs, organizations, audio- visuals , 
bpoks/and per iodicals . $2.75. 

*Exxort Company , U.S >k. r , 

Public^ Affairs Department ^ 

P.O. Box'2180 - Room 4187 ' 

Houston, TX« 77001 . , 

: Mickey Mouse and Goofy Explore Energy: Cortjic book charac- - 

tejfrs lead~lT~searc£T tFTroug^ the ages for new sources of energy 
-.and better .ways t6" use it. Free. 

*Union; Oil Company of California n 
■ Corporate Communications', Dept. A 
P.O. Box 7600 ' ' . 

Los Angeles', CA 90051 '-.•!.-- , \ 
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RENEWABLE ENERGY SOURCES Con 

Geothermal Energy : A 12-page illustrated booklet explaining 
the /harnessing of the natural heat of 'the. earth. Available 
in Classroom quantities to teachers. Free. 

The Story of Geothermal Energy ; An illustrated foldput 
poster showing how the earth's heat. Is being used to provide 
electrical energy. Limit three copies. Free. 

• • ■ \ . 
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SYNTHETIC' FUELS 



^American Petroleum Institute . . • 

Publications and 'Distribution Section ■• , • '• , 
•2101 L Street, N.W, . 
Washington, DC 20037. 

Supplementary Energy Sources : #877-69500. A booklet discussing 
the need to develop alternate fuels that could help "America 
to meet its growing demand for energy in the future, Iricludes 
sections on coal,, liquid fuel and coal, gas from coal, oil 
shale, tar sands, geothermal , nuclear , solar, biomass , - witid , 
tide and ocean. Single copies free; additional fcopies 25c ■ each, 

*Channing L. Bete Co., Inc. 

2Q0- State -Road ^ 

South Deerfield,' MA 01373 , 



Energy" Si 
and %ir 



Sources 



"SKaTe 



About Coal ,'" "Coal Gasification, 11 
Single^ftreview copies 'free. Quantity 



Booklets 

TT 



pricing information available, on request. 
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*Edisofi Electric Instit 
Education Services 
1111 - 19th Street, N.W. • 

Washington, DC 20036 " . 
\ . ' 

Ad ternat.ive Energy 3-sujrc es - - Answers to .Your Questions: 
TF8 1 . '5*2 pagds." Sample 'copy Free."'"*' " 
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IMPORTANT ENERGY MB ECONOMICS WQRfiS 



• : ATOM t The .Has ic building ;] block of all mattey, van atom'rs the 
. smallest particle of a chemical element Osuch as ;ir on, hydros 
. ; ,gen,, gold or uranium) that ;st£il' has ,*the properties of that 
element. ** ■ • - 



\ BARREL - Although seldom put in; actual ''barrels 11 crude oil :is ; . 

measured in a unit called the barrels equal to 4fi pVS . gallon?. 
• .One barrel of crude oil has,, the s^ame energy -a§ j5o pounds of # v 
coal. ' ■ . ' ' ' " * . . ' ' ■ ■ " . V 

'.. ' ■ :. •• • ¥ : v, ' -r" ■ ,\ ■, • • ' 

' BASIC ECONOMIC QUESTIONS. - Every economic 'sygtem must answer- 

these questions^ What shall be prodjaced?; -How shall it 'be pro- 
/pduced? How much shall be produced? For whom" shall it be pro- 
duced? ■ * '*>'.■ ' ' 

BREEDER 'REACTOR - A nuclear reactor tha^ makes more nuclear , fuel <. 
than it uses , by changing certain atoms that will riot 3plit into,; . 
atoms*' that will split. . ' . . ' •." ' • 

BRITISH THERMAL UNIT (BTU[) - The -^mount of heat necessary to 
raise the temperaturie of one pdu^aSc^ water 1° F. " <\- 

.CAPITAL RESOURCES - Goods such as tools, machines, or factories 
that are used to produce othet goods and services. 

. it « f * 

• ; CARTEL An Agreement among, f irms not to engage in , price competir, 
#■ tton. Production quotas may also be set and penalties for viola- 
tions agreed upon. Cartels a<fe ndt "JLegal in the- United States. 

CO^L^- A sdlid fuel, mostly carbon, formed from the fossils of 
plants giving hundreds of millions of years ago. 

* .' • •* *• . " / 

, " COAL -GASIFICATION - A chemical process to change coal into fuel • *. 
siiflilar to natural gas ; the biggest advantage i$* that sulfur and 
other Vpollutairits in coal can bie removed before' it is burned. • 

\ . . V, ■ V..'. .■ V - .. . ... ^ ; ■' * \ ,•' ■ . ". V ' •. • 

COAL LIQUEFI CATION : (COAL HYDRO(SENATION) - A chemical process to 7 
change* coal into liquid fuelg* similar to gasoline, and ke.rpsene j 
compare with^coal gasification. v * n , 

■ CONSTANT PRICE,— -Current price adjusted for inflation . 

CONSUMER - A user of goods 1 anxl .services' to satisfy wants. 

CONSUMPTION.- Using goods and services to satisfy wants. ; 

COOLANT/- Anythirig pumped through a' nuclear reactor to cool it 'or 
absorb the heat it produces. ; Common coolants are water, air., 
helium, and liquid sodium metal. * * *. 



CRITICAL MASS -. The smalles t amount of nuclear; ., fuel , tike uranium, 
♦ .. that will° sustain a nuclear chain reaction of splitting atoms. 
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CRUDE OIL - Liquid fuel formed from the foifits. of .animals" and 
'plants at the* bpttom of ancient seas ; petroleum as It comes from . 
the ground. ^ ' , 

CURRENT PRICE - T.he .pr ice . that exista.at a particular time , t .... 
J * e ,g. J pump price' for gasoline;- 

q • -"i % . ; : : • * \ ■■; -v ■■■■■ 

DEEP MIWING - Mining that* must be performed by digging underground 
shafts and . tunnels ./ e . • ■ 

DEMAND - The amoynts of a' good or service" that buyers wil^-bg^ 
willing and able to purchase attach possible price at a gpi^ : :r 
. '■■ time* • ■* . !^*fe f ?' 

r DEMAND CURVE - . The demand •£ or* a good; or service shown gr^phtp^.l^y 

» . with price on the : vertical axis,, arid quantity demanded on tlie • -j^y 
horizoht.al axis.. ' ■ . > % \- ' : ^ 

D EMAN D SCHEDULE - tj! table showing the: number 'of units of - a good T 
or service that would be demanded at various ptices. -'" f 

DIRECT ENERGY CONVERSION. ? The process of changing any other ,fibrm 
of energy Into electricity without machinery that. has moving 
parts. For example, a battery changes chemical energy into 
electricity bydirect energy conversion. - 

•■ DIVISION OF-'OlBOR. - Breaking down work into di|ferent operations. 

. ' ECONOMICS 1 - The stkidy of the way scarce* resources are . allocated' 
.in. order to satisfy wants. Economics ; lobjcs at the. way goods and ■ 
services are produced, distributed; arid consumed. 

, ' EFFICIENCY .- A measure «of how effective an economy is in using ' 
resources to meet consumer .demands for goods and services/. 

EF^iQIEUCY/ THERMAL - A measurement of how; efficiently any device, 
' changes 'heat into another energy form. For example, a modern ; » 
coal-burning electric plant has about 38 <&ercent\thermal effi- 
ciency because just under 4/10 . of the hea™ from burning the coal 
is actually changed into electricity.. 

ENERGY - The ability to do work or to make . things move .• ; ^ ; 

' EQUILIBRIUM PRICfif - That price at which the quantity of a good or 
' service supplied by producers is exactly equal to the quantity 
demanded' by consumers. - (Also called market clearing price) ; . 

t EQUITY - Fairness. In taxation, equal treatment of people with ;> 
• . the same incomes and circumstances.' 

..... * * 

EXPORTS - Coods arid services sold to* foreign people, businesses, 
or governments.'/ .'. • ■* \ 
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FISSION - The* splitting of the fiuc^eus (or center) of one atom 
into two- or mare smaller atoms; fission often releases large 
quan||i^ies- of energy. --Y;; — 

FISSION* PRODUCTS - The $mal lerv atoms fo^d^wheii atoms fission 
or split, - ' , ■ ■ . ,f ; - J ^p f . . ^ % 

FLX AS'll - Tiny particles o£ solid ash in", the smoke' when fuels 
such as toal are- turned.. ' S 

V" • .r% ..' ' :•;>' - ■• v • 

FOSSIL .FUELS - . Coals, -petroleum and natural gas 5 this term 
applies to any fuels forxaed from the fossils of plants and 
animals : that lived eons ago, ' 

FUEL - Anything that can be burned or fissioned to produce . 
heat energy. . . 

FUEL CELL - A device* similar-, to a battery ..in which fuels, such 
as hydrogen gas or methane can be directly combined with oxyge_ 
to 'produce electricity and " very little heat; the principal by-* 
products of the process aire water or carbon dioxidd. 

. • - ' ' 

FUSION-- The process of combining the nuclei or center^ of two 
light atoms to form a heavier atom; fusion can release great * 
quantities of energy. "The sun produces its energy by fusion. 

/ ■■■ : , * 

GAS COOLED REACTOR -A nuclear reactor that is Vooled by a gas 
like 'axi or helium, rather t&anby water or other" liquid 

{/ « 

GASEOUS DIFFUSION - A process by which natural uranium is, en- 
riched and becomes .a better nuclear fuel. 

GEOTHERMAL ENERQY - Heat energy prodticed deep, within the earth 
through hot rocks deep beneath the earth's surface. 

•GEOTHERMAL STEAf^ - Steam formed by underground' water, seeping * 
through hot rocks "deep beneath the' earth's surface. 

G00J3S - Tangible products Tike cars, clothing, and food that' 
can be used to satisfy human wants a*.- 1 ■■. . 

HORSEPOWER - A unit that measures the rate at which energy is 
pr.oduced or used. A man. doing heavy manual labor produced » *; 
energy at a rate, of about .08 horsepower. 

HUMAN RESOURCES - The contributions made by people to the pro- 
duct-ion of goods and services. Mental efforts as well as 
physical efforts are /included. 

* - , . . ■ "'.*'■.- * 

IMPORTS - Goods and -services brought; into a nation from other 
nations." ' m .-- t ■ 

" ' . • . , ; . • '■' , ■ . ;. v •. - 

INCOME - Payments to people who supply productive resources 
and transfer payments. Payment may be made in money', goods,* j 
jor services. „ J 
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INPUT - -Factor' used in production'. Land , labor , and' capital; , 
•are the iabst corpmpnly ,used -input' classifications. " 

• INTERDEPENDENCE - In a fl^irket economy , all prices . are to. some ; 
degree affected by all other prices'. Specialization makes trade 
necessary and people depend on others" for vital goods and services 

- KILOWATT ■?■ A -uftit that measures the rate at which energy is" pro- * 
" duced or used. Ten lOQ-watt lightbulbs -use energy at the rate, 
of -one kilowatt (equal to 1000 watts.) t A rate of one. kilowatt 
maintained for one hour produces or uses one. kilowatt-hour of 
energy (equal to 1000 watt-hours). » 

I1AGN ETO HY DRO D YN AMI C S (MHQ) - Process 'that uses a magnetic : f#ld 
to produce electricity directly from the. hot smoke and gases we 
jret from burning fuels like coal and oil. « . 

MARKET CLEARING PRICE - See equilibrium price. 

MARKET ECONOMY - An economy where the basic economic questions • 
of what, how, how much, and for whom are answered in competitive 
markets. 'Resources, goods, and services are allocated by the 
forces of supply and demand, which determine market prices. 

■ ' '•• • • ' : 

MEG AvJATT - Unit to measure, thev'rate at which energy is produced • 
or used; it is equal, to lO'OO kilowatts (see kilowatt) . ^; /( - 

.•'MODERATOR'' - Material,, such as. water and' graphite , used in a 
nuclear reactor to slow the speed of neutrons produced when- 
atoms split. ,• - 

f *" . '. $ \. • • ■ . 

MONEY* {^Anything that is generally acceptable in payment, of *v 
accounts. Money in the United States consists of currency and 
demand deposits.. " (See also currency and demand deposits.) ' 

MONOPOLY A market situation with only one seller and no close 
substitutes, for the product. • <■ 

NATURAL GAS - 'Gaseous ' fuel s fo'rmed from* the fossils of , ancient 
plants arid- animals; often found with crude oil. 

NATURAL RESOURCES - Factors of production not, created by human 
effort. Land, water,- and ores are examples. ; - 

NATURAL URANIUM - Uranium as it is found in the ground; admix- 
ture bf two types of uranium atoms. 

• r. 

NEUTKON - A tiny particle, extremely heavy for its- size , often 
found in the nucleus of an atom. Neutrons hav.e no ' electric aT" ■■. 
charge, and are released when atoms split (fission). 

NUCLEAR POWER. - The energy .produced by splitting a.toms (such , as 
uranium,) in a, nuclear rieactor. , ' <l . : 
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OIL SHALE - Rock formed by silt and mud settling to:the bottom of 
ancient seas that contains a sub .stance - s imi lar to crude oil. So- 
called shale oil can be removed from the rock by heating and then ; 
used to .qaake gasoline , kerosene, etc. 

• • * ' , . v ■■ • ' ■ • / ' ;; ' 

OPPORTUNITY COST - .What is given up by producing at good or service. 
.It, is also called alernative cost because resources used one way could 
have been put to alternative uses. ^hose uses are the opportunity 
cost of the choice that was made. * . 

OUTPUT ' - The goods , and services that result from using inputs 
in. the production process^ ■ * - , ; . ' - • 7 ; 

PER CAPITA . - Literally, per head. Whenever it "is important to 
know what is available for each person in a society, per capita 
measures are used. * \ 

PERSOilAL INCOME - The sum of wages and, salaries, -rent, interest, 
dividends, income of unincorporated enterprises and transfer- pay- 
ment s 4. ' . . , 

PETROCHEMICALS - Chemicals removed from drude oil ^at the refinery 
and used \o make a wide range of products .such. as plastics, syn- 
thetic fibers, detergents, and drugs. 

PETROLEUM - See crude oil. 

PHOTOSYNTHESIS - The process by which. green plants convert sun- 
shine into chemicals. 

i * ■ ■-.*■ 

PLUTONIUM - A heavy,/ man-made , radioactiye t^etal that can be used 
for fuel in a nuclear reactor. ' 

V . - - . • ' 

;PGMfc^I0W - Dairage done' to, air, water, soil , and other natural' ' 
t«SoSrces . x , * 

PRICE CONTROLS - Temporary measures taken by government during 
periods of rapid inflation. During "World War LI, for example, 
the U.S. government set maximum prices on many* goods and services. 

PRICE ^ INDEX* An indicator of the general level of prices. • The 
three most important price indices in the United States are* the 
•Consumer Price Index, the Wholesale Price Index^* and the GNP 
Deflator . • 

PRODUCER - One who creates goods or services out" of productive 
resources . 

PRODO CT'lV^^ ^ifam&n 7 phy s ic al " and mental labor , raw mater- 

ials, and capital. They are also known as factors /of production. 

j V 

PRODUCTIVITY - A measure of worker efficiency. Outfit per *unit 
of input 'is the general measure used. 



PROFIT - The dif f erencejbetween a firm's revenue and Its costs. 
Economists .include the opportunity costs of 1 the bus i Aers s 'bwrier's * : / 
dabor and capital or normal "profit as costs. Profit then is 
revenue over and above nqymal prof it . t f. 

. 

- Goods that : . cannot be kept from one person 'without 
beiilg kept from all.. National defense and flood control are ex- 
amples of public, goods.* Si^rice "no private citizen could f orce # " . 
others to pay for : such^goods, they^ would not be provided priv^ate^ly. 
Ohly the. government can provide public goo#s because "it can tax 
people to pay fop them. Not all goods and services provided by 
government are public goo^ds , because many of them could be pro- 
vided privately. *. 

A '"<»•' 

RADIOACTIVITY - A spontaneous ^change in the nucleus or center of 
an atom, accompanied by the release of energy called nuclear , radir 
at ion. ; ' i ' •' ■■ ^ . ' • 

RATIONING - -Allocating available resources, goods and services 
among possible uses .and users. Market prices are one way of 
rationing. Government has intervened and used* a system. of ration 
coupons when the price system was seen as unfair. . 

REGULATION - Government control of^the operation of privately* 
owned businesses.,, Regulation may limit entry into an industry 
by requiring licenses, may set .maximum pr i6es <,£or 0 business like 
public utilities, or may control the operation of business as. 
with safety requirements. - 

SCARCITY* - The basic' Economic problem. Human wants are greater 
than tlie resources necessary to satisfy those wants. : 

SERVICES - Econqmic actions that satisfy human wants. The work 
of doctors, plumbers, and actors are services. ^> 

SHORTAGE - When the price of a good or service is set below the" 
market clearing price, a shortage, results. At the low price 
sellers will bring less to the market than buyers are willing 
to buy.* The unavailable quantity is the shortage. 

* j 

SOLAR ENERGY - The energy received from the sun. Nuclear and 
'geo thermal energy are the only presently available energy forms 
not cherived from the sun. 

SOLAR POWER - Electricity , heat , or othe^ useful energy produced ** 
from sunshine. . 



SPECIALIZATION - When people, businesses-, or nations .produce those 
goods arid services they are most efficient at producing, then 
trading their surpluses for the other goods and services they 
need. 

STEAli ELECTRIC PLANT - An. .electric power plant (either nuclear or 
one that burns coal or other fuel) in which heat boils water into 
pteam, the steam is used.to' turn a turbine, and the turbine turns 
a generator tp produce - * electricity . 
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STRIP MINING - Mining for coal or useful ores by remo^n-g ttti soil 
and rock found above them, rather than hy tunneling underground . ; 

SUBSTITUTES - Goods and services tKat can be interchanged. When a 
price increase in one good causes an increase^in demand for another 
good, the goods are substitutes . 

SUPPLY - The relationship between inatket prices; and what will be- 
off ered for sale at those prices. The amounts of *a good- or serv- 
ice . that sellers are willing and able to offer for sale at each 
possible price at a given time. 

SUPPLY CURVE - The supply for a good or service shown graphically 
with price on the : vertical axis and quantity supplied on the hori- 
zontal axis. • * 

SUPPLY SCHEDULE - A table showing the number of units of a good 
or service that would be supplied at various prices.. 

SURFACE MINING - A sytjonym for strip mining. 

SURPLUS . - When the price s of a gopd or service is ~set above the 
market clearing price> a surplus results . At the high price 
sellers will bring more to market than buyers will be willing;, to 
buy. The unsold quantity is the surplus. ■< 

TECHNOLOGY - The combination of * skills and knowledge used to 
produce a good or service. . ^ 

THERMAL POLLUTION - Harmful . effects to the environment that may . 
be produced by the warm water released by electric power plants 
into nearby lakes, rivers, or oceans. 

THERMONUCLEAR FUSION - See fusion. , 

TRADEOFF - What must be given up when an economic decision is 
made. (See opportunity cost.) 

- .■ A . ■ 

UTILITY - A measure of Usefulness to a consumed. Much of economic 
theory relies on- consumers f ability to rank their choices in order 
of their preference. '** „ 

WASTES, RADIOACTIVE - A by-product of producing power by splitting 
atomaH in a nuclear power plant; Some. 'of these materials are highly 
radioactive and stay radioactive for a long .{feriod of time. * . 

WATT - See kilowatt. * '* % 
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